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cT)^^*:^!*]^^^?^^}^}!' A 1 / 1 2 <7)mmi<7)mmm^^~t 
i>jEmmt. mmizx^ cr,\^ ^y^-x'mmmizmm.-^it. 

mmmhn.mmcnwmhcr)m\<zmm.^rL. w^mrnm. 

mifi\ 2 /8 X'^ 2 fflO«Wi<?3ffl^ A C0b° >/ ^T-MI 

t7"3Ai /SiOSW^yO^ S Ai /SOtf^CfsgSEMSrlilT 
f4S-r^«»^coffl^. Ai c7)b'v^T«Wl:ffML 

ti^ti\i/2<nmmkw:^m:thiid\,zx^ c^tv 

2 / 8 2 fic7)fl;ffi^g<7)fflSr A Ob" ■/ ^T-J^tJWt 

(^m.t x/2(^^'t'mm^\ikx^ti^-ti.^m.^h%M 



m-mmA ] MiB-:^[*itt^m^^iESMmffi«jtt 

tz:ih ^^WLh-i-hmM 1 *^^> 3(r)'bib(D\^'fixMz 

«s tf^m^tmmmmmijmz^^ xmiif^^^t^h rdt^ 

t^^tmm ^5 cod -hcox ■^•fii.Mztm<7m^m 
mmy AJi^mm. 

im^m7 : mm^mmt . zcoBm\tmm±izm^$ 

mc^immm^m\mz^ti^timmLfzm 1 Rx/m 2 co 

mm h L fz^izmiim 1 m/m 2 co-yrmm^wm 

itzm^izmmm 1 &(/m2a)-ij\ts]^^m^iA 
mmimtL. A3 ^mMi-yji^'&^m^xmm^K 

msH'^m'^^xmk^f\.hwm'^mm&<n\^Wi^^ 
tL^c±§^. A3 ^A4 hti:hi,d^zmm^tz^h^'m 

[m^ms ] mm 1 at>'ffi2 a 

3 ^lulB-^r&]e^it:^T-)l)$5$ix^S*WeaHjS^o 

feftiss^: t/i^^tc, A3 (^^h'y^xmmmzmf^^ 
c^mm^^^^^iEmmt . mmizxcoii' -y i-x-mm^'^ 

2comffif^S:*-t. #m®g;0^'|rrfBIEmS^om«^i: A 
3 / 2<7^^>^^WWk\:XX^fl^iX{m.-th . 

ix, ^tt^ffi?igi^tefi:^i^ots*i{i{j'A3 /\2<n'mm 

X{iitLi;tiRMco^ritatcA3 /l 2«f4LTffiB-r'S. 

*mriB?Ji:^iti'ffi^J^'C«$ixS*:*;3¥ttlfeffiifi^tog 
»^;fti: A4 / A<ri^-tmmiX:XXWm. 

t . ^'tt^Hi^of^:^ita£7)K5&i A 4 /%X'hh2>m<r> 
mWgfOffl ^ A 4 CO b° 'y -fT-JHIB Wtc?^B)c L f^IEWffi 

i:, iiiaicA4 /4£?)*'[:«ii^i;]i-c{i«L, ^-14^ 

^A4 <^\^-y^xwmmzm^^fi. ^mmm'^mm 



(3) 



^^IB^ 10-233647 



[ft^Jl 9 ] mtm 1 Rt/m 2 o-^l^i]tt^^i^^^■ , A 

'Lfmm^vixitLmrt^vmmffyi^i . A3 ^dU'/^-c- 

m^. mMm-iji^'\mmm^ . a^ ^mmx-^ib]'\i^m 

A, yAcotp't^mmimmML. witmrn^co 

mmif\Mco^'^^}^ A 4 / 8 T-fc -s. 2 mcommmcoMi a 4 

xmizj:y)mm.^tix\^i>ztimLb^m^mi 

[ff^ii 1 3 ] w^mm&.y ^ jvy^mmmm^xh 
-yx. mmitmit. zcommitmR±.izmm^ti. w 

As ^WIE-^ri*]tt^^T'»$ 
^X'l.**3¥tt^Hifec?)f^iS^Si:-f-'g. i: i: 1 Ag ^ mf 

^thfzi^-^. Ag ^Ae is^T'l.idtcWjSt/i^ 



mm^^^h^vMb. nm^zx^ <7^^-r^xwmm{z 

ffMSa, Wtt^HiSOfKM^ffilOtl^ifiiJAs /I 2 

wtt^His<7)ejf::^iti<;oti*i-(ijj-A5 /1 2commm^ 
M^g^mii^fti. Ag 

* HtrlB^^:^|tl'l±^Jitigl5-ij-C-» S tLl> »*5¥'I±:^HjS 
coeMfeSt ti'S^t. As / A(n^>t^wm:\:xx 

isa L , Wtt^ffiiSOgffi:^f^OfI;^?i A 6 / 8 ^ 2 

mcrymM^cTim: A 6 ofc" -y ^xwmm\,z^^ x.tzim. 
mmwL(n{im-yi^<nmffi a e / s -csb i. 2 flioflffifgo 

MIBiEmffifOPSt- 1. «»gtOffl h A 6 / 2 <n^'^^U 
i; If 5l<il 1 3 lEtfeO^^Ji^, 

-1. ^^[^i]^oft § im>^mmm.(^{^mi5^\,z^-> TJum^^L 
h:H^o^m.±^i.'^^\^^):.^mm)i^hmM\ sib 

1ti:^l.|f*JBl 3*>i?.l 6c7)a-fe<7)V^-rtL:i)>tCiBi4<7) 

LfcA^wsm^t . ^(n7<nm&m^xmm<^td-zm. 
wmr>^m^<m-)i^\,zwmm&^mmthmj^ 

m\.zm-^^fd-z^m^xm^\.. A 7 ^mriB-:^[^'l4^ 
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fKfi::^f^oiti;0-i5aA7 /I 2coflffijg^wt, 

LJt«-^lc. A 8 /4i0ct"t^raBg^^mTlB«L. 5¥tt 
^B^c?)fe»^ri^i^fM*Ug /Sf Sb-S 2jii7)»ffif^c7) 

:^r[*I<7)i|g?&U3 /8T'fcl.2Mco«ffiJg<7)ffl^A8 iOb- 

h-H^<ry^^ iimti.mM&(n\imj^^Z:^^ xsmML 

[00 0 1] 

^^StcM-r S t <ryxt> ^^\,z^ ^wmi:MW& 

^w&y ^ iv^^mzwmt£^^^zmth i^cox-h 

:00 0 2] 



LTJi. mut. FDMA (MliSiSc^^SiJ^TnJfiE) 
at/'T D M A ( ^-^m^TtmU ) ^^io^h . FDMA 

1^^x^±. mmi^mti'ifmLx^tiiy^^mm^zm 

^^^XXii^. ^ixt,znLXTDMA:^^X\t. 

m^'TfmLx ^fiih^^mm><zp\r)^^xx\-^^ . 
[0003] t.fz. c DMA {^^^w\^7tmm) 
ifim.^^^tix\*^h . ^<?)CDMA:^3S:-C{±, 

ivw^mmm-h ^ >; t^x% h fz^-m\ ^-^mLifit> 
■^ommi'%.<^m%f\.x\'^h . >iiocDMA:frj(; 

7 ^ jv^^mmm^ixx^ 0 . ^io#ttSrSf«rr-s 

i'mXo{Zti:h. 

( 1 ) 1 0 d Biaroff Aiii^^P^i-^ i h . 

( 2 ) efflS<^0/jNS V^Jl}S^«tt&»f#T'# S i i: o 
( 3 ) 3 0 d Bj;l±OT. T. E . (triple Transit Ec 

ho) '^V^)V^m^-tl>^h. 

[0 0 04] >rfi^>#tt^p^-r'g.^i6l:. -^wmiiz 

)i.hm^^m-2\^^io^'m^zmr^^fvrzM^mmi^y 

-'-^^--H^'^^^xmm-hhhh\,z. mi'kms 

m^ti. ^xm^Rt/T. T. E. M*^'^7W:oV'>-C 

T. T. E. mmv'^fi-Ruwmm^(r:i^x^ 

[000 5] 

(r)mmmmw4z^xi> t ti,i,z^m^\-^yv rx^w^ 

KT-Ji. mm.mmmmmts:m^mMm.y < iv^mwt 
m^^h\,z^^fz-iX%int.'L<t£\^. 
[0006] i^mmw.xo^m'^M. x-n\w&m^jL\i 

mm., ms^mi^'mm^xmm.fzw^mmmy 
< )V9^mzii\^x , mmmm&<nym&mL<mM^n 

mz-th}:.h\.\,z^m^W)T7.^^mz^m.\.. 

wmmm)^mmfj:m^^w&y ^)v^^AWkmt\ 
^h^^izhwmfjmx&.^mm.y ^jv^mw^w^^h 
:itx'h^. 

[0007] *^BH0^20gWii:. ^^fr^ltt^JfttlO 

m'&m.mm<Dii:mmm(^mi9Mzm i Rz/m 2 o-^i^itt 
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[0008] ^mmcom3(7)mm. ?mmmm<7)mm 

[0009] -^mm'mAa^^mi.i. m-'&.mMm.(r}\^m 

T . m>^mm&<nmmm.<nm&^nmz'th tti^^z 
^m9\'xr\)Tx^^mzimL. t--^. m^mmm^ 

[0010] 

mm^mi^-r^fzifbc^^m ^^mizi^mmm i le 
w&mmL^zm^ Ltzx-nm^^h . ^ cDX-fim^m 

s^t^mmM^y -< )V9^mziov^x . mtixmrn 

tmM: t't^tti.izx, i mm-Mij\^'\t^mmTmm 

2 t^&i:ot>zmmLti^timwLt-r&i^cr,Tht. 
[0011] ±im^mmMmmcomM^'\t^mmt/i 
imm t^^tti, iz^m9\-xr v tx ^^mzmmx 

y ^ /i-^^mmx'ii. -^rl^a'I^^^T■liIii§^^^5itt^ 

mcr,mtmmtimmti>tzi^iz^ zix^co^m^^'^L^ 
[0012] mMma<^x a tc. m^miimmm<^im 
mi ] v=f A 

t° -y i~&mx^\^'\t.^m^<^mmmc^^ -vi-^mz x t 
WA(^m.^bwJi]^mm^xmm^tLhm^mmm.<^ 



w.^}ii3^n-x^h^m^. -'■^\^^^^x'mm^Kh 

?mmmm(Dm&tm^\^'mm^xmm^ti^m-^m 
m^c^mm.hmtj:r^ t . -:n\^\t^m^x-mm^fihw 
ttisffii^co ^>mmm.tiK MM^^mimxmm^tth 

[0013] ±iE3¥i±«ift7 ^ )V^mmzii\^x-i5 
\^']!mm^xmm ^tn. wvtmmm<7)mm^m-nm^^ 
mmxmm ^tii^^mmm.c^m& i: aii 

mmmm^tifzm-^'-tEMitmmcommmmcr) o -hco 
mmi^m^ ^f^tix^^^^ ^^jf t x-^i . ^^mmm(7^iii 
mmm^mm l. ^ n m&^mm-t hXoi,z^^hfzib 

X'h&Zt ^miS. Lfz „ -t^h-h . Emit*«(7)^BK 

mco 0 ^commt^tmf^tifzM^^mm-^^mmm 
ifi^ixx\^^j:\^^j^^mm-i>mitmmmcommj: o 

[0014] ±Mm^mmm.y ^ iv^mMxn., m^m 
mm.(^imij]^\,zi3nh. s.mM.w&(7)mmum^mz 

mntx-imm-^. mx.\i. -^rsjtt^itiit lt^? 
^■m^co^m^^m\^h tth izMJoi^^^m^t l 

tt^jt#&o«wgtI^^T XXI 2t^i>tti. i^zR-n 
l^il'l±^^i^^^«ffi^ic7>B^^-r x/s^z-th . Lfzf^-> 
X. 1 A ^ 0 co-i;\^^m^commm^coimii x 

/ 3 i: I. coizM LX . 1 X^tiK) coM-^i^^^^co 

[0015] *^0H^{±. ±mmminm-t^fzi!b^z. 

mmmiMijmm^m^xmm^ti^W'Kmmmy^'i:^ 
mm^t-m^-^i>fzibizii. -*initt^s-ejiis$ 
ft h m^m^mm^cryii.w.&^ x , timij\p\^m^^x 
mm^ti^m^m-'mm^ffymwM-s^x^ tm^i> i 0 

\^^mssxmm^ti:hm^mmmc7)^'mmmt: . %x 
i^m^^mx'mm^tihw^mmmco^'L^mm^t- 
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[ifc2] Ai =v 1 A2 /v2 

[0017] :^wn><zi:mM^-m2tm<m'^mm^y 

i!feOgffi*lii]Oi(ii*^{5S'Ai /I 2 0ligcO«ffiJg^* 
5¥ffi*ffl«gOS5S:^l^fIi^tI*^'{i{i'Ai /I2<7)mm 

H}S<7)^s^1l^^l^i]^ol|II:^l^{i{^ a 1 / 1 2 <7)«ffij^Sr^r t , 

w&<DiiM^\^coWiti^ A 2 / 8 T-S) § 2 mcnmM^com. 

^A2 i^tr>y^-rjWIS8WtffML:^:iE«ffii:. |5l«tcA 

|taOti:^U2 /8T-fc-i> 2M<50^:ffifgcOffl^ AiT^tv-f- 
[ 0 0 1 8 ] #s mmm.<^--H^'&m.^h lt . 
:^[^ac7)te^Al /stcitJEt/cAi /sso-^r&itt^^ 

1 2t:i^St/SAi /I 2Mc^-^ri*Itt^^i;>?)«S, 

mx:%^^ Lfzii'^-ox. nxm^Rx/G. d. t. oh 



[0019] .ztiizfitx. lEmffi, M«ffis.t/ws^m 
^ito#fl:ffifg<^)ii$r A 1 , 1 2 (cigTE L /t A 1 / 12s 

/ 1 2 XJi i fLO^fgcOie^J b° >y ^-C?i5j^-r i. ; i: 

ffA«*, G. D. T. mmm^i/T . t. 

[0020] mz^ MJi\^\tm^mz-:>^^xmM't^. 
m^x, y4izm.&Lfz^m^h^. zco^imii. 

•9 . icomM. 1 d B IJiliO:*;^ 'J -y T/l-i^ii^ t T L 

[0 02 1 ] tfz. ^mmmcom^Xz xsizm^Lfz 

4. i!'-^ < ^ !> fz^mmmmi± a . ,/ 4 a i d t KTt- 

[0 02 2] rtLtd^LT, ifi**A2 /8<7)23^C0flffi 

nxmf^ tfzXi /8xy u >y h Mo^:^r^i]tt^^^tlo 
nm'icnimmt. Az y4mtm-xh'o. rsv^* 
)i]ji^^5&s#^>ti,^, tt^^ mmmfmx'm^^i.mi 

U >yr;l^t0^rV«i»^Tm»^rMiSit#tt*^W'i>^x 
[0 02 3] L/irj&ioT, ^LCOAz /"SXrU^yhMO 

m^3g*^-f-s.?!(:&r*i14S«ti^Ai /I 2S«-^ 

X/T. T. E. WM]y'<.Mz-:>\-^X^^m^^^^-t^m 

[0024] :^^mzx^m^m3§m<^w^mmmy 

fzi^-^^z. m^mmm<nimif\^i>z}5ifi,mii^x, /& 

x\m.-thwmm(^iSLi . x, cr)\^ y^xmmmzm^ 
Ltcm 1 cDwmh . m.^mMm.cD\m:fsmziinhmifi 
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■/ ^-^nmrnzm^^ (mm i: e a ^ . mtw. 

J^oll i: A / 2 CD ^''CfBlSgil^lil-C WuS^ § m 

[0025] 5¥ttsftffl?*^ofsffi:^r6jtci3{t 
^ A 1 8 T- s t m.'^mMA^nmms ^ 

a(t^e^^'3 Ai /8T*^«ffiJ^i:^fflA-^l5ii:§« 

mMMm.imi,z-t^ ; t t>^T^ . WAm^^mtiz^^ 

[0027] ^co«-^. 

m&mmmcDimiT\^tm.-iz-t^if\^co^tm-izm. 

fzMzu . ^mmzm^wftrm-tssi/^h h . 

zzT. -'ifm'\i^m^commmmizm^nn^T^t 

mcommmi^m-t^^^timimmf^i>z(mti> ^ 

^tifz?mmmmzimmmm¥^tfz ^thc^x-. ^ 

^^m^izM^^im^nd . zcoxd^^mmz-thzb 
[0028] ^mmi,zj:^mmM5iimc^M'mmm'&y 

:bm^mmmm:fj\^izi{^'o xwmk^-ft-ti r^^ 

[0029] m.M^V^<7yy5W.h LT, mffifg^rFJfStfOf 

V ^T-ras \<fm\% < u e v ^mtim^tix v ^ ^ , 



[0030] '¥%mz^m%ims>itm(^m'^mm^y 
[003 1 ] m'&Mwm.y ^ /i^^'^goumtts^t l 

W^g'^rBMeMIS'&f^i* (K2 ) ^^^ho^x:. 
im<ryy MV^h\^Xfz»m^hftX^fz. Z(rifz^^ 

m^mmmy < t Lxit^^mmcoy ^ ju^mmrz 

x^-^fz. ^ttizMLx. ^Bm&mxit^-hmco^m 
^^^■r^w^mmmy ^ fPif^mwii. mmco^mmm 
m^^mzmmLx\>^^fzib. f¥7vti*. gdt^^im 
izim-t^ 1 1 :b-x't^ i. , itzf/'^x. ^mwmmc^)^ 
s^mimmmmMi-iSL&m-i^zmtifzs.miimmi,zmm 
-ttiii. G D TRx/wxm.^izmti^ bbi^iz. ^jg^ 
mzft-thmm^m<^mttmi^x4^^ ^ m\tm.m»y 
^ )vr-mm.^mm-^ i h f^x~% . x^tztfi-^ x , m^m 
y^)v^h Lxm^Lfzm^xh . m^xmj^j:y ^ )v 
^m^^^'t^^i&.mmm.y a )v^mm.^mm-h ^ h 
t^X'^ h . 

[ 0 0 3 2 ] ^ioj; a ts:Afm:^m:th t , ^mmTi- 
\^^mm.y ^ >v9mm.t<zxmi. mm^i^zn^^^^MySm 
mm^sbxA^^ < . mmjmm-^imti^-:tymoi'^ 

j^mm.izit^x 1 ma±A^$ < , ^t)^-?, mMmizj:^^ 
mmmiimmmm^mmizM LXAEc^mmm^^-t^ 

mwmm^^iMW o. 6 4?4cr)^y9 /im u ^ a* 

mmirmi^^. zit^mmit^^^mzn^^mm.m.^ 
mtm4>-x'$>^<^x\ sn&ms.tLxzti(:>mR<^o 
■hm^-rn:f}-^^m^^h t , i^m.^mzn-thmmm^m. 
^mco^-itim^^mi^zim-th i t ti^x-^ 

um^mm^imm-^^^^fzib. m^(rmm^^^<^ 
[0033] :^WMm'^yH^mR. ^y^)vm')^-^j>. 
mxm3ki>z±% <^Lx\^hzb m\m t tz . 7j<^« 
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iff AM*ea46T/h$ V mm^zmm-th ^ t . 
^oiss, imnmzmti^ 1 1 h^zmm^cDjK^mw 

fzm-^xij . nrnf^zi^mmmzmtih tth tcffiji^o 

[0034] :f^^^mii:m.^mzn^hw^m^mff- 

m>hxt^h<7yx\ Kw&x^h \^x7Y.^nwm:m-^h 
b . iM^m^inzi. ^mm[m.mMm<^mt^'m-^mM{z 

m.m^<^m}^.^-^mmi\^-th - 1 ^-x% ^v^. 
^ti-yii^Bmm^zto ^t§^f AJft^icov ^xmm^mm^^ 
-yfz^M. w-^mmcoRmmmcow^t^WAm^izm< 
m^Lx^^^zt:^mmLfz. 7i<ihmm<ntMi^. mmm 
»^ mmizit'<.x mmw- § mMco-ijti^Kmim-/-j^± ^ 
^\ Lfzt-'ox. -mmmt Lxmmw-^mmim^^ 
hco-^Kmxhh. ^<7)Xoizmm-h^tizx^. m 
MMm^-^im^4^$^^7i<ihmm^m^^xi:,mxm^^ 

mmmziiti^ tbh izim^<^fi^mm'itmmmy ^ 

Lxy-hmmmmmco^^^m^-^fzm-^xi. . 
mmizisjs.mmzmfi^ 1 1 i.izim^<^m^im^m 

[ 0 0 3 5 ] 5rfc\ ^y^^/umoi-^j^mmi^. *h^b» 

mbmmm^xmmmtm^mm.&z/m.m'fm^^T^ 
(7-)X\ A<.^mmbnm.f<zmv^^:Lbffix%^. ttz, (5 
oM') i-'^j^mmz-^K^x s ^>tjf A#^&3i»t-^ 
z b ^^x^ . ?j<B^B*K bmmi,zm^-^^zb t^-c^ ^ . 

[0036] *^BJ!{C i Sif *Il7iatgi0^ttaffl«!S7 

mm<^mmmm(^mmiz^tL^'timmLtim i Rx/m 2 

mib Lfz^izmm i Rx/m2co-ifmmm^t: 

xmmm^bL. A3 ^mm-ij\^n^m^xmm$ 

it:hm:m-&mmm.coimmMb-ti> bbi^^zx, 

^bLtzi^-^. A3 b^^idizmmLfzZb^ 

^mb't^i.coxh^. 

[0037] Mij\^&.^^<nm^mm'&<Dimmm<^ 



tz^^mmmy 4 /i^^mm^za^^x i . ±iEaitc i 
w&(n^'tm'm.bM-n^>mM^xm%^i\.h-m-><&m. 

^(omw^^nmz-ri. b bi^iz^m^i-xy^j rx^^m 

^mm.^m\^hm^\>zi,-^^j:h<^bts:h . 
[0038] ^wn^zi:ummQum<n^m^mm^y 

A3 ^mti-a^pi'm.m^xmm^fihm^m-'&mmm 

s^jtcj^Bitstt. ^tt*ffiiSofEjt:^i*ic7)in;!^'{i{irA3 / 

^: . m%^mm.<r>mm'^b%Mm(mM^b <rmmm. 

5¥tt*BjgiOfEfil:^[*Ii^1i*^'{5{irA3 /\2.<7m 

[^X{i^tli:{±K>!*co:^[nItA3 /I 2«fi:LT^a:■t- 
'I.M^&M^?#«ffii:$rftx, immzm^m^if. a 

efSiSft^: Lf^**^t. A4 /4 04'^i:^^IEgBiSrlilTiS 
M L . m-'^mMi^<r>\imi^<ry^ti^ A 4 / 8 T-^) ^ 2 ffl 

o«flij^offlS:A4 <r>\i-;^xmmzTm.\^fz-^mk 

b. n-mzx, / A(7y^>L^mm.-^x:xx{m.\--. mm. 

H^^^ofE^f^rl^i]^'J|^i*^A4 /sxhh 2fflc^ms^c7)ia 

^A4 ioty^Tjuiae^tcjgjiJtSix. ^■mm'^<nmm 
u-immnwm-hmm^<m.b a 4 / 2 otf^MEUfi 

[0 03 9] ^oJ^t, ±iaJlitJ;'9. A4 /8X 
T'j-y hao«ffiffi^*wr^^:^i*itt^:^&A3 / 

1 2mn-^^>^^m^bm^^f>^\i. nxmk. 
Wi^wmefT. T. E. 'SMv^Mz-^\^x-^-^m. 
^tfi^-th nwo^fE-^y^^sv ^<ym^. 
mx.fzwm:^-^hm.>mmmy ^iv^mm-^^-th 

[0040] i¥%mz^hmim.9%m,<m><&nw&y 

^.tSAUi /8S.V3A3 /8<7)fl:»^36f3 A3 /8C0 

+'tf^sgsi^i':iiTes-r.s«®fgc7)*i^. A3 c?)b--/^ 

\^fz% 1 , 5¥ttlfeffligcoefS:^ 

^\.ziinhWf><z /8c7)afiomw^^. PMS-r-stfr 
fBttffi*^i7)fflt^tLmA3 /'2£7)ggit^i,:i-cfia-ri. 
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faf*r6]Oi(S3&*A4 /8T'fe^2fflO«»^cOffl^A4 

*U4 /8T*)-i. 2ffltO«»i<7)SaSrA4 «b°>y^fMI 

[ 0 0 4 1 ] ^£7) j; a tc. #'l±SHiS£OfeJi:^l^ilt:fctt 

tc-r ^ i: ^ < RltiS* ^ < -r i i: I. « 
[0042] ^^BJfc j; Sit ^ 1 OlBttO^ttjftffiiS 

[0043] ±iEii*t:i 0 . -jji^^m^^^sEmm 

[0044] *^0flt: i SilS<Ifl 1 1 iE«o?¥ttaffliS 

toss tm^mmmim-ij\^ izm-y xm^^mtt^ 
xm^z^Kim^^ii.x\^^i>zt^mmk^^h<^x' 

[0045] ±iEJi*t:=t 0 . mM^n<7^-i;mh lxt 

[0046] j; ^It^il 1 2iE«*o^ttlftffljfe 

[0047] ±iBJMit ct 0 , J±Stt*«^ LT. ^Kb^b 

irm^-^^iti^zx-yx. i&mnmzmtihtbi^iz. iS: 

[0048] *^B3(; i ^n^m 1 3iE«0^^{4, 

mt. z(^sM'&mm.±^zm^^ir. m'\i.mm»<7)im 
mm(7)mij\^i,zw^mmm^mm^hMyjm^mmm^ 



mj^-^'Mmmmi^^m^z-w^•ti> x a i^z-m'oizm^ 
L. As ^:msi-iTm^^m^Tmm^ixi.m:^m^m 

A5 ^Ag t^^:^Xdl,zm!S.Lfzltt:Wmt^^i>ir> 

[0049] w^iimmm)&mmm<7mif\^i,z9^iimm 

HSP^^i: iMt^m^mizHV^Xh. ilBSEtjtCcJ: 0 , 

tti.^z^m^i'Xy'vrx^^izi&mL. mm 
[00 50] -^mmzxhmm i Atm^>^mm^. 
Ag cn>\:^-^^x'mmmzmm^fi. m-^mmm<7^im-fj 

[6](7)*S;^,JiJ{f Ab /I 2<73«»g$-#t. 

t^Ag /I 2«fitTSa^-l>M*gMff#«ffih^fi 
mtiMUmmm^^^tK Ag ^MIE?Ji:^|tl'l4^ 

i^^iz. As /4co4i'OTgii^]ilTffiMt. !¥eiRH 
iStofE»;^reii^1i>^)U6 /8T*s 2jico«ffijgtofflSr 

Ae toe^y^T-MfiBe^tCffML^ClEmSi:. |5l«tCA6 
^4 cr>^'t-'mmmt:iHX{m t . ^tt^HJSof^^rila 
OtS^Ug /8ffc'l. 2M<7)«:ffifg<7)ffl^ As <50b°/^ 
TiiiaBWicJ^BicS^i, #«ffiJgc^ffl>6iMiEiE«ffiO|^ 

-r -smegoffli; a g / 2 i^^^L-'rmm^w.x -tnm 

[00 5 1 ] zcoM-^i,. ilEHAt: J; D . a^ y&x 

y°v >y bMomffiffiit^^rrs^^ri6ie^=^sii:5i'& A 

5 /I 2ffl^0-^[6]tt^m:^i^^^•i:ffi^-^;6^i:i^^f, ff 
Afl*. JSifeMttt&VT. T. E. Msl^^/U^ov^ 
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[00 52] :^%mizi:hmimi smmc^mmn. 

[00 53] ±iSJlEfet: J; 0 , 
^*l^i]'l^^*lllgp*t^fi^#ft^^T5 ^ i: J; D , 'J -y 

[00 54] *^0flt- i siis<ia 1 6ietgio^jtti«. 

J; 0«>/^<r i: ^#tlti: t-S ^>c7)T-&S . 
[00 55] ±iaa*t;J; 0 . m#ft^:^Si: LTT 

[00 56] 3|s:^BHt i Sit ^ 1 7lB«<7)^i^§|{i, 

[00 57] ±IBIl*t:=t 0 , tT . 

[00 58] ^-^mz^hittm 1 siBKog^tti^ffliS 

[00 59] 5¥tt^ffl^cof5fSWf«oM:^r^fit;3¥tt^ffl 



«ai!a#ttcOi!feff;J^ i: i: t tc^Ji^'hxr y T 

[0060] ^^Bfltc J; ^ii5f<Ji 1 9tm^m'&mM&. 
y^)V^^mmit. H^riB-:^l^^]'l±^^gtl&^^■t^^iB-:^l^^]tt 

i:L/s«^t:. A7 <D\f-/^Tmmmi.zmm^fi. 
«HafecorEiS::^[^fi«oii*^'{i{?A7 yi 2commm^^-t 
^sEVMt. mmizA-, co^^-zi-x'mmmizm&^ti. 

?¥'l±^M^ft<7)fEfi*■|^Otg:^^i{5(J'Av /I 2CDmMm^ 
#«»g*^MiBiE«ffitO«ffiJgh A7 /2c7)43't 

mmmtnmm<^m&mt<7)mizMm$ti. m^mmm 
cr)mm^f^cr)m-/-jHm /\ 2oi:»^-Sr*L, ^m. 

>rti^*fe]tA7 /I 2«f4LT'f4M-f-.S.SISS??§fl:ffi 
BuiB;X:^[ftltt^mffff|553Vj\ A 8 imWJ5 

i:t/::*^(c. As /4iO*'[:f^Sgit^mTiaSL, 3* 

tt^Hi^ofES:^r[ft]ofi*i A 8 / 8 1. 2 flicomffijg 

t^As /4£^4'^traifgM^lilTfiMt, 5ittllffljfec7)fE 

M:^r[tico(i*U8 /8-r-^i.2iiioflffifgcoffl&Ag o 

[006 1 ] ilBilEijtCj; 0. Ag /8X 

rU'y hfflsomffi«j§^*^-S.?X:^ra]tt^ii^*A7 / 

1 2MiO-:^[S]tt^:^i:ffl;^-^i:)-1irih,{S\ mxmk. 
Wi^mtSafT. T. E. 

[0062] -^mfAz^hmM 2 OlBKcO^tt^HiS 

[0063] iiEiiiti 0 , --H^'mM^^'fimf 
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[0064] *%BfltC J; S|f3j<Il2 1 fSlcO?¥tt^BiS 

[0065] iiSflitCJ; 0 , *^^#ftc7)*5£i: LXT 
[0066] *^Bgtc j; Sit ^2 2iBtt0^ttlftBjS 

[0067] ±isait i 0 , SM^mmt lt, 

[00 68] 

^m(nmmmm.^. ^^^mx.xmm,zwmth. 

's.^mzn^h^mmmYMm'hxtihti-ty. 

t i h w&wmmm<mAY.-^m'hmwAzmm^ 

m#§2i;. ^-;I^F«ffi3i:. tti^fll^ja^4 i: ^ . ^ 

•mmmn^mmm.^z^'^ x mmti , 
[0069] A:nm^m^2 ^-ifm^^m^t l. ^ 

sEWM 5 Av^nrnm e c^mmmmizMm Lfzmmm^ 
mmi tx-mm-t^. ^mcommxa. ztn^iEmm 
5 . M.mm 6 &t/mmmi^^ mm 7 com'\tmmm(7^im 
:fj\^izmf^mmiB(^Mi. Ai / 1 2 tciasg^i. , i 

ZX\ Ai A^iiJ^§l2T-»Sai.**5¥ttlft 
[0070] lEmmSRVM.V&ecry.-^mMi^'t^tl^' 

6 (T^mmm t comco'p'C^mwm^ a 1 / 2 izm.& 
m:b^^. m'[tmm'm<^imij\^<D±m.mi,zxi yi2fz 
[007 1 ] x:h\wmm^ 2 cdjevm 5 Rx/n.mm e co 



[0072] ^mmmmxii. xMM^m^2izi6u 
X. m^m.m^mM7 mmim& . zmzmi^^^AE 
mm 5 (Dmm^tn.nm e commit t comcof^mi^uti^ 

i^zkm^zma^^X . im^Mmzm-:i<-:fj\is]im^: 
[0073] m:tl«^j*^4 iE«ffi8S.tXft«®9 

ffl ^ A 2 (7) b° >/ ^xmmmzmmm.wm Lfz:xy° u -7 h 
mmmmioMij\inm^^xmf& l . izma s cD^mm^ 

iiiX^ti^tiim-t^^d^zt^M-t^. i-T-, A 

2 iiitiismm^4xmm^ti&m^^^mm»<7)» 

[0074] ^mcommx'it. ztii^sErnmsMj^n 

ms9cDmffi*^otiSr A2 xst^zm^-th. zct^xoi^z 
mm-?> ztiz^K). K^^z^^^mmnmcommti- 
^TA2 ysizmmnt. mtim^m^^commcon 

mi. MiJf 3 0 oMiziiJ^-t^ . 

[007 5] ttz., aii3flMlff4 TTt^-i^^Xm 

i>zj:^m^nmmi:>tixii 0 . AEmmscowmntn 

[0076] Ammm^2 1 L-c-^rsjtt^j^^^ffl 
\>^^tbh izmmmm^s t LxM-jji^^^m^^m 

t)^Ki> t , Ammm^2iz^ -oxmrn^titzmnm 
mmiMit^f-lf\iniz^ ■t^j;h-hiiimMm^4jf\(n 
i^zim^ti. ^—Ji^vmmsi'^xiatim^m^^x-m 
mm^iz^m^ti. 1 2m/i3^^^'^m^titim 

^yxj^—^;umcow^mm-^y ^ f^^mmi/ztiux— 

J; mmm.mmz-:>\^xmx^i^'&^m^comf^^m 
m^'^m^ti. nA»,^m/T. t. e. u^mz-:>^-^ 
xit-:ffmmmu(^m^^mttf^^i}-^tifzm-mmm 

my ■< jv^mM-^mM-th z b ifix% h . -^ois^. m 

[0077] imm<nmm.(m\'^^mmth . ^rnvm 
mmxi,i. x-nmsm^2xmm^t\.hm'^mM&<^\i. 
mm.-m^-yimmsimA xmm ^Khw&MM&<r)M. 

[iC3] 
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Ai = V 1 Aj /w 2 
V 1 = f 1 Ai 

v2=f 2A2 

[ 0 0 7 8 ] it ( 2 ) >6>^>, ttJ^t^Jtl^l: f 1 

f 1 =v 1/Ai 
htah. Wm>Z^ 5t ( 3 ) *^ii>. tt'^t^jil-mf 2{4, 
f 2 = v 2/A2 
. ( 1 ) ^ifi ( 4 ) t-^A^-S h . 

f 1 =v 2/A2 

LT. ( 1 ) (nmmmL-thi:.o\,z^ x-nm^^ 

2-CJil^§*lS^1t«BjS<7)fEMife;SAi Sr, ffi^M^ 

^4TW§tL§3¥tt*Hi!feoe»i!S^A2 i:ffl5S§ 

W^<n^'^m&W. f 2 1 ^-^^^^h z t ^^T^ h 

[ 0 0 7 9 ] 02{i:. ^w^^z^hm-'^mm^y ^ fi-^ 

(T^mmTu. 7mmm2i(r>mm±t,z. xti^\^m^2 

2t. ->-}i'vmm23t. iiimmm^24ti.w 
^mmmioimmmzfti x wmzmf^-t ^ . 
[0080] x:hm^m^2 2 ^-jji^'ii^m^b l. 
zco-:fjjii]mim^^. Ai iA:Himtm2 2X'mm 

H}ate}t*^t;t5tti>ti*u 1 X8cr>mmm2 5 a ^ A 
1 co'p't-'mmmi.xwMLfz. m2commtLxco^E 
mm2 5t.wiimmmim:ff\^i,zt5n^mti^^i /s 

m/3Xi /8i0fl:ffijg2 6 aaU='2 6 bSr3 Ai /& 

x'mmm>^zmm.htz. ^Kommt LX(Dn.mm2 e t 
x-mm.'t^. tfz. jEmm2 5commm2 satmm-t 
■?)fi«:iE2 6<7)«wg2 6 atcomcof^'tfsma 3 A 

1 X4l,zm.M-t^. tiiMfmm^2 4i. iE«®2S& 

txft«M2 9 1 <7)tfi:^ffl)Mti4 1 m-mm 

[0081] mmm2 bat. wnmmmm-n\^iz}5 
iir^m-^j^^cr)3mxhhmM.m2 eht ^m^-^h-^t^ 
mmt't^zb^zx'o. xj3ismm 2 e ^-^i^j-is^ 

tmt Lxm^^fz^-^. m^3 om/3 1 i^zm^^^^xts 



( 1 ) 

[i£4] 

(2) 

[1:5] 

(3) 

me: 

(4) 

[^7] 

(5) 

[^8] 

(6) 

t^j:icox\ ^mmim^miz-rizttn'^. m^m 

[0082] *HSfiOJgIIO»#^iiBj^^ . ^HJficO 
?^«ltfcv^T i> . 5^ ( 1) coM^lj&^'BScii-ri. J; ^ A 
±lfiJ^«^ 2 2 T-I!ie§^x^ai'[t||ffli!gc7)fEfii!S;fiA 1 

iiiM9mmn2 4xmm^iim'itmmmM^mm 

tmm^^±i>ZtizJ;:'0. AMM^m^2 2Xm 

iS:? }\^fmmcom^!\mcomminmz^^ tti>i<z 
^m\-:^y°urxt:^mizimL. ^^o. isisigc^tt^tji 
Mm.^j:Tmmmmy ^ jv^s^mmtrms^^^m-^izhim 

[ 0 0 8 3 ] ia3«. i ^^mmmy ^ )V9 

mm:z-\i. *9^BaM4 1 o45*gist;A;^ifiij^j^:^4 2 
^KS t , ^(rmmwz'm 1 om^i fiMJ^ti4 3 2 
o£ij^]fflij^mt?4 4 ^ ^fLmiEst-^ . K-nm^^ 
42tLx. sEmm4 5&v^n.mm4:6^M^tmi& 
If 2 i<z^^ms\^m^^ t n-mm.cnmi\^^M^^ 

4 3S.l^-^ 2 tomAfIiJ^j^4 4 T-iliSa$ixl.3¥ttlRffi 
jS^c7)te»^SS: A3 fthtth\<z. A:^fl0^^4 2 

[0 084] 4f^, \^tim^m^4 3mf4 4tLX. 
iE«®4 7atA"ft«ffi4 8Mt>"tjE«®4 9SVft«ffi 

5 0 ^ftx ^0 1 a =sr-*initt^^^fflv^ 

^„ ssioai^fiij^m:^4 3co??§mffi{i:, w^mmm. 
y ^ )v^mm.<^m^mmm.<^\mi5m-^j:h^m^znL 

T:£(it:A3 /I 2fi(t«fi$-(t. ffi2<7)ai:'3«^m^ 

4 4 (7^^^ wm\±m><zn lt t a 3 / 1 2 ^itse 

[0085] A:'3M^Jftll4 2Mt^'t:ai:^Jiy^m^4 3 
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[0086] xtim^im4 2 1 j: >omm^ixfz?mm 
BiSfi . m 1 coiiimmm^4 s m/m 2 commi^m 

1 otH:^flMiitl4 3S.VB 2 comtim^mm4 4 ^zX 
\wmii\^'^^m^4 2{zi. ^mm^tifz^xom^m 

A3 = V 3 A4 /v 4 
toMf^^ifigi^^ j; 'J tc. AM|iJ'^tl4 2TmiiSn 
■&5¥'l±lSHjifei^fE»iS;ft A 4 £ , ® 1 coffi:tiffliMtl4 

3 2 c^£ti^M^^4 4 -CMS ill. ^ttlSBiS 
c^MtiS^Ag ^: ffiaS-ti-^ ; i: J; *3 , XMmm^ 

4 2-C-JilfiE§ix-&5l1taMi!Sc7)4''t^M-^Si:m 1 ^Offi^) 

ffl!j^mtff4 3imm2<D^M^m^4 4X'mm-^ixh 

<^mmm.<^mm^nw4z-t^ hth t#«4?hxT u r 

m.y iv9'&m.^m\^hmisi<zi,tm-^j:ij<^ht^^. 
[ 0 0 8 8 ] 04 a , ^^wmi-^m^mm^y a /i-^ 
mm<^m4 <omm(ommcommm^mmT$i ^ . ^mm 

(nmMTtt. 7j<^a^5 li04i*iltcA:ftM^#l5 2 

^laa L . ^commizm 1 (T^mmmmm 5 3 st/^'n 2 

tottl^flil^mil 5 4 ^^ixmiSa^S » A:^3flMjfi^ 
52a LT. iE«ffi5 5S.y='*«ffi5 6^ a:;c§iaiS. 

tX2 tc^-r^:^riti^i^#li: |3|-ffi3to)5^^^l^i]tt^^SS$r 

5 3 Rl<m 2 5 4 tLS?¥tt^H 
if^OlEfiiS^^ A3 i: i: i; i> t . A^fflO^ti 5 2 

[00 89] tfz. m.UffllJ^j^5 3S.t^"5 4hLT. 
iEm@ 5 7Rt/PMm 5 SMlfiZlEmm 5 9Rt/PMm 

S, mi«oai:tlilJ^^5 3c^iE«ffi5 7&. PttlSH 

ifg^ ^ !V9mm.<n^^mmm.<7^\m-f5\^'tti:i^-hm{zn 

8&t^"3As /SiOmW^cOffi&S A3 /8i04>'C^^5E 
StmTffi«tT«)St, m2«ttJ*iiJ^ll5 4cOiE 

iBit:fc(tSili**'A3 /8atX3A3 /s.<r)mWi<r>m: 

[0090] . ±tim3 ^mmmmt mm 

t,z. xtimm^^ 5 2M/iz\iitimm^^5 3s.v 5 4 
c?)M^e-?-tL-?tL. mtif3 0 o>pr. 4 o*rst/4 om 

[009 1] :icr)m'^i, . ^amscrmmmmt mm 
tc, xtsm<^M:tj\^&.^^5 2i,zx'omm^tifz^x 



[0087] ^mmmmcmi¥iim-t^ , ^mtm 
mmizm^x , m 1 otii^3fiiMmtff4 3&L^m2<7)tb 
sjM^iiiff 4 4 xmm^ti&?m±mmm(ommmmi v 

3 L, A±lM^^4 2'C'll«§^iS5itt^HiS(7)fe 

fS3S^e V 4 i: . ±isii 1 Ru'm2(^mmir>mm 

tmm^z^ 

[ic9] 

(6) 

[0092] *iiJ4oj^^«o«i#^iMBB-f-i. o 

mm^zisi-^X t . 5^ ( 6 ) coWf^^;0-'fi)ci:t-.S cfc 3 A 
^M^ia^ 5 2 Til® S tLS ^tt«i!SiDefti!S;g A 4 

i.mi oai^ffliM:^ 5 3 2 c7)aj:^3fiij^§i 5 
4X'mm^it?>m^mmmcomm&^^s tmm^'t^ 
^ti^zxKi. xti\mmm5 2xmm^ti^m^mmm 
cof^'mmmtmicomtimM^s 3m/m2coii!,ti 

—¥X$-^^ ztti^x^ h<7^x\ m.^mi^.^mL'o 

[ 0 0 9 3 ] Hsti. ^f&twtcj; hw^mmm.mm(D 
mmmmi^mmm^mmxhh . ^c^^^mmm^ 
^a. *aa^6 It, 5*ttiSffljs^ofe»w*a3&«sv^t; 

v^6 2hmf^z-ij]«\^mmm'^b3t^s,x.h. ; 

1 2 35i:^[ti'|4^m:^gE^ 6 2 a atX 6 2 b 

{± . El 1 at''^' 2 {z^^^M-n\^'&m^^!^mm>m. h 

■t--y5^'^'&m^<^mwmm.hm^m^zm-xhh. ^ 
a . ^njsoff^^Tji , --n^i^^^^^ 6 3 Tii® 

1 ay^B 2 ?J^:^[^^I'l4^^tg5^■5^• 6 2 a at^' 6 2 b xwm 

[ 0 0 9 4 ] S 1 C0^:^|nltt^^g|1^6 2 a{i, tfi^Q^ 
r^SEii^ A 6 /4 L T@da t /c^oO«ffiJ^c7)ffle A 

6 «ob° -/^xwrnm^zmmm^^ x^tzsmm. 6 4 at. 

^m^ZXe /4<7)4'^i:^^ggli^JilTlEgt/S-^0«ffi 

;6^'IEmSomWg<50ffl^; Ag /2 04^^l:^^SgM2rt^T-f 

14^M^Of5ffi^[Biti3ftl.K^A5 /8i;-f-.&, 
i^6 4 aOmSgt ;Ofl:»Hi->^^^^i]■r•g>fi^ffi6 5 a 

m^Hiftx^-^^. 
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[0095] m2cr,MJj\^^mmm'^6 2 hl±. Ae / 
co\z° -7 ^TJSiajWtclSlCfflff^JjJc Lf^iE«ffi 6 4 b t . IhJ 

m&i^c7M'\immm<^Mmij\^i<zi5{f^m^ a 5 / s i: 

L . lEVM 6 4b c7)««i i: ^ coVMrnizMifli^^ ft« 
ffi6 5 btfom»g^:OxXtS^. 5¥e*Hi^OfEffi::^l^fI 

[0096] -:^|ti]'M^tlg|5ii-6 3«i:. JEVM6 4 c 
&t/ft«ffi6 5 c i: . Ztl^sE'mm6 4 c&x/PMme 
5 c<7)^fgPEg(clBaL/::MI§a?¥&mffi6 6 

Ag =v5Ag /v6 

J-n5\^^m^^'ite 2 2 bT-JfflSa§ih,S3¥tt 

'I4^«tlgp^6 3 TW$#i^^ttilH-^Opfi;DM|j^ 

tmim/m2mx^^^mmw>''n-b 2 as.tA'6 2 b 

y A }V9^m.<rmm^'^<rx&'m^nmz-th 1 1 1 
mfjM'^mm&y ^ jvs^m-^m^-thi^^^zwMti: 

[ 0 0 9 8 ] 136 (i;, *:f|0Jt J: ^Wtt^Hi^^7 

-:f}im5iz^-t^^t^i>. ^mmcommz'ii. m 
m.7 1 ai^iBij^j«f§7 2 1 Lxm 1 o-^r&jtt^ 

fils^ JPM t , A^flMtl 7 3 ^ LTia 5 

^^7 2m/tiiJiimwi^7 3c^-:fj\t]mmm^^ 

xmrn § tL ^ ^ttaffiiiSofefSijg ^A^ t-t^tti, 

iz^ tfi.tH|iMtl7 3c7);ji:^[p]tt^jaf|gp^^T«§ix 
^73 liiEmm 7 4 ^-i/ft ^ 75t:Mt. 

mm 2 immm 7 e RVM.mm 7 7^Mt^. 
[0099] m5iz^-t^m^^. mmmn^mmcom 
mm(nmiiLfj\^izm txxjjm^m^Rv^mijm^im 

commm^Tmrnmrncommifmiz a 7 / 1 2 § -tJ: 
fz^^i,zii. tii:nm^mstLxm\>^^ix^. ^ttizn 

im■1f\^tm.M<7)yT^fi]lzX^ /12ffi^4$^i:^» 

[0100] :*mmmm<^mi¥i:mm't^ « 



6 2a c7)«flgfgS.t/'^ 2 C0MJf\^^^^ 

Ig 1 0?Ji;:^[&Jtt^m§sgP^>6 2 ELtm2C0M1f\^n 
^m^^^ 6 2ht c^^mizMiWrt^ . $ ^> t . 
^ftl^gU^ 6 3 oBHPft^ . SS 1 c7)3K:^ip]tt^^gp^ 
6 2 aay^||2c7)?^:tr|Bl'|^^g|;ii-6 2 bO«>«;fflP 

[0097] :^mmmiDmi'f^Mm-ti . 

m'itmmmcommMm^: ^stL.mi mfm 2 
r^tt^m^gp^^6 2 a^t^-6 2 b-C'ia^B§ix^^eaH 
Mcofejiii^^ V 6 i: t . ±ism 1 -4 cr)mm<r)m 
mtnmi^z. 

[ici 0] 

(7) 

*ilJ^M7 2S.tfA*lfII^^7 3<0-:^|tltt^^ 

'^x-mm^ixiM^mmm.<D\mm^Xn xMm^ 

(^mwimxs hmm^^h^hi<zi:K). ai^nij^m7 
2 mfxtiimm^ 7 3 ct)-^? r^tt^jatigE^T-jaais 
fi^m'^mm^co^'^^mmiy \i^mmm^ 7 3 co?x:^r 

^-w:^'^h^tti^x^h<^x\ m^mmimL^ 
M^mM^y Aivs^m<nmmm.ofmi^nmz 

[0101] *^0j{±. ±immmm.izmj^^tihh 
£oxu^j:<. m^c^^'^Rvm^fj'^^mxh^. mt 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To make a waveform of a pass characteristic of the 
surface acoustic wave filter symmetrical, to reduce effectively out-band 
spurious radiation and to obtain a suitable characteristic in the case 
of designing the surface acoustic wave filter with a steep frequency 
characteristic. 

SOLUTION: Let a wavelength of a basic surface acoustic wave stimulated 
by input side transducer 2 he XI and let a wavelength of a basic 
surface acoustic wave stimulated by output side transducer 4 be 12, 
then the surface acoustic wave filter is configured in a relation of XI 
X2 so that a center frequency of the surface acoustic wave stimulated 
by input side transducer 2 is in matching with a center frequency of the 
surface acoustic wave stimulated by the output transducer 4. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] In surface acoustic wave filter equipment equipped with a 
piezoelectric substrate, the input-side converter formed on this 
piezoelectric substrate, and the output side converter which changes the 
surface acoustic wave excited by this input-side converter On the other 
hand, either said input-side converter or the output side converters are 
constituted from a tropism converter. Another side is constituted from a 
bidirection converter and it is lambda 1. It is lambda 2 while 
considering as the propagation wavelength of said basic surface acoustic 
wave excited by the tropism converter on the other hand. When it 
considers as the propagation wavelength of the basic surface acoustic 



wave excited by said bidirection converter, lambdal !=lambda2 Surface 
acoustic wave filter equipment characterized by constituting so that it 
may become. 

[Claim 2] The aforementioned one direction nature converter is lambda 1. 
When it considers as the propagation wavelength of said basic surface 
acoustic wave excited by the tropism converter on the other hand lambda 
1 The positive electrode with which it is periodically formed in a pitch 
and the width of face of the propagation of a surface acoustic wave has 
two or more electrode fingers of lambdal / 12 mostly, It is lambda 1 
similarly. It is periodically formed in a pitch and the width of face of 
the propagation of a surface acoustic wave has the electrode finger of 
lambdal / 12 mostly. Each electrode finger the electrode finger of said 
positive electrode, and the pitch of lambdal / 2 With, the negative 
electrode located, respectively. It is arranged between the electrode 
finger of said positive electrode, and the electrode finger of the 
negative electrode, and the width of face of the propagation of a 
surface acoustic wave has the electrode finger of lambdal / 12 mostly. 
Each electrode finger is equipped with the short circuit mold float 
electrode which biases in the propagation of a surface acoustic wave, or 
the direction where this is opposite lambdal / 12, and is located in it 
from the mid-position between adjoining electrode fingers of a positive 
electrode and electrode fingers of the negative electrode. Said 
bidirection converter is lambda 2. When it considers as the propagation 
wavelength of the basic surface acoustic wave excited by said 
bidirection converter the pitch of lambda2 / 4 — with, the group of the 
electrode finger which is two pieces whose width of face of the 
propagation of a surface acoustic wave it arranges and is lambda 2 / 8 - 

- lambda 2 With the positive electrode periodically formed in the pitch 
With, it is located and the group of the electrode finger which is two 
pieces whose width of face of the propagation of a surface acoustic wave 
is lambda 2 / 8 is periodically formed in the pitch of lambda, the same 

— the pitch of lambda2 / 4 — the group of an electrode finger and the 
pitch of lambda2 / 2 which said positive electrode adjoins [ the group 
of each electrode finger ] — with, the surface acoustic wave filter 
equipment according to claim 1 characterized by having the negative 
electrode located, respectively. 

[Claim 3] The aforementioned one direction nature converter is lambda 1. 
When it considers as the propagation wavelength of said basic surface 
acoustic wave excited by the tropism converter on the other hand the 
width of face in the propagation of a surface acoustic wave — the 
electrode finger of lambdal/8, and Slambdal / 8 — the pitch of Slambdal 



/ 8 — with, the located group of an electrode finger — lambda 1 With 
the 1st electrode periodically formed in the pitch the group of said 
electrode finger with which the width of face in the propagation of a 
surface acoustic wave adjoins two or more electrode fingers of lambdal / 
8 — respectively — the distance of lambdal/2 — with, it is located — 
as — lambda 1 it formed periodically in the pitch — It has the 2nd 
electrode and said bidirection converter is lambda 2. When it considers 
as the propagation wavelength of the basic surface acoustic wave excited 
by said bidirection converter With, arrange and the group of the 
electrode finger which is two pieces whose width of face of the 
propagation of a surface acoustic wave is lambda 2 / 8 is periodically 
formed in the pitch of lambda, the pitch of lambda2 / 4 — the group of 
an electrode finger and the pitch of lambda/2 which said positive 
electrode adjoins [ the group of each electrode finger ] — with, the 
surface acoustic wave filter equipment according to claim 1 
characterized by having the negative electrode located, respectively. 
[Claim 4] Surface acoustic wave filter equipment given in either of the 
claims 1-3 characterized by considering as said electrode structure 
which made the tropism converter normal mold electrode structure on the 
other hand, and carried out weighting of said bidirection converter. 
[Claim 5] APOTAIZU in which the lay length to which the propagation of 
the surface acoustic wave of each electrode finger and the weighting 
electrode structure of said bidirection converter cross at right angles 
carries out sequential change along surface acoustic wave propagation — 
the surface acoustic wave filter equipment according to claim 4 
characterized by being constituted by law. 

[Claim 6] Surface acoustic wave filter equipment given in either of the 
claims 1-5 characterized by using said piezoelectric substrate as the 
Xtal substrate, a lithium tantalate substrate, or a way acid lithium 
substrate. 

[Claim 7] It has a piezoelectric substrate, the bidirection converter 
formed on this piezoelectric substrate, and the 1st and 2nd one 

direction nature converters arranged, respectively on both sides of the 
axis-of-circulation line of the surface acoustic wave of this 
bidirection converter. When said bidirection converter is used as an 
input-side converter, said 1st and 2nd one direction nature converters 
are used as an output side converter. When said bidirection converter is 
used as an output side converter, said 1st and 2nd one direction nature 
converters are used as an input-side converter, lambda 3 It is lambda 4 
while considering as the propagation wavelength of said basic surface 
acoustic wave excited by the tropism converter on the other hand. It is 



lambdas !=lambda4 when it considers as the propagation wavelength of the 
basic surface acoustic wave excited by said bidirection converter. 
Surface acoustic wave filter equipment characterized by constituting so 
that it may become. 

[Claim 8] Said 1st and 2nd one direction nature converters are lambda 3. 
When it considers as the propagation wavelength of said basic surface 
acoustic wave excited by the tropism converter on the other hand lambda 
3 The positive electrode with which it is periodically formed in a pitch 
and the width of face of the propagation of a surface acoustic wave has 
two or more electrode fingers of lambdaS / 12 mostly, It is similarly 
formed periodically in the pitch of lambda, and the width of face of the 
propagation of a surface acoustic wave has the electrode finger of 
lambda3 / 12 mostly. Each electrode finger the electrode finger of said 
positive electrode, and the pitch of lambda3 / 2 With, the negative 
electrode located, respectively. It is arranged between the electrode 
finger of said positive electrode, and the electrode finger of the 
negative electrode, and the width of face of the propagation of a 
surface acoustic wave has the electrode finger of lambdaS / 12 mostly. 
Each electrode finger is equipped with the short circuit mold float 
electrode which biases in the propagation of a surface acoustic wave, or 
the direction where this is opposite lambda3 / 12, and is located in it 
from the mid-position between adjoining electrode fingers of a positive 
electrode and electrode fingers of the negative electrode. Said 
bidirection converter is lambda 4. When it considers as the propagation 
wavelength of the basic surface acoustic wave excited by said 
bidirection converter the pitch of lambda4 / 4 — with, the group of the 
electrode finger which is two pieces whose width of face of the 
propagation of a surface acoustic wave it arranges and is lambda 4 / 8 - 
- lambda 4 With the positive electrode periodically formed in the pitch 
the same — the pitch of lambda4 / 4 — with, the group of the electrode 
finger which is two pieces whose width of face of the propagation of a 
surface acoustic wave it is located and is lambda 4/8 — lambda 4 It 
is periodically formed in a pitch, the group of an electrode finger and 
the pitch of lambda4 / 2 which said positive electrode adjoins [ the 
group of each electrode finger ] — with, the surface acoustic wave 
filter equipment according to claim 7 characterized by having the 
negative electrode located, respectively. 

[Claim 9] Said 1st and 2nd one direction nature converters are lambda 3. 
When it considers as the propagation wavelength of said basic surface 
acoustic wave excited by the tropism converter on the other hand the 
width of face in the propagation of a surface acoustic wave — the 



electrode finger of lambda 1/8, and 31ambda3 / 8 — the pitch of 
31ambda3 / 8 — with, the located group of an electrode finger — lambda 
3 With the 1st electrode periodically formed in the pitch the group of 
said electrode finger with which the width of face in the propagation of 
a surface acoustic wave adjoins two or more electrode fingers of lambda3 
/ 8 — respectively — the distance of lambda3 / 2 — with, it is 
located — as — lambda 3 it formed periodically in the pitch — It has 
the 2nd electrode and said bidirection converter is lambda 4. When it 
considers as the propagation wavelength of the basic surface acoustic 
wave excited by said bidirection converter the pitch of lambda4 / 4 — 
with, the group of the electrode finger which is two pieces whose width 
of face of the propagation of a surface acoustic wave it arranges and is 
lambda 4/8 — lambda 4 With the positive electrode periodically formed 
in the pitch the same — the pitch of lambda4 / 4 — with, the group of 
the electrode finger which is two pieces whose width of face of the 
propagation of a surface acoustic wave it is located and is lambda 4/8 
— lambda 4 It is periodically formed in a pitch, the group of an 
electrode finger and the pitch of lambda4 / 2 which said positive 
electrode adjoins [ the group of each electrode finger ] — with, the 
surface acoustic wave filter equipment according to claim 7 
characterized by having the negative electrode located, respectively. 
[Claim 10] Surface acoustic wave filter equipment given in either of the 
claims 7-9 characterized by considering as said electrode structure 
which made the tropism converter normal mold electrode structure on the 
other hand, and carried out weighting of said bidirection converter. 
[Claim 11] APOTAIZU in which the lay length to which the propagation of 
the surface acoustic wave of each electrode finger and the weighting 
electrode structure of said bidirection converter cross at right angles 
carries out sequential change along surface acoustic wave propagation — 
the surface acoustic wave filter equipment according to claim 10 
characterized by being constituted by law. 

[Claim 12] Surface acoustic wave filter equipment given in either of the 
claims 8-11 characterized by using said piezoelectric substrate as the 
Xtal substrate, a lithium tantalate substrate, or a way acid lithium 
substrate. 

[Claim 13] The bidirection converter part which is a converter for 
surface acoustic wave filter equipments, and has the bidirection 
electrode structure which is formed on a piezoelectric substrate and 

this piezoelectric substrate, and excites a surface acoustic wave in the 
both directions of the axis-of-circulation line of a surface acoustic 
wave. While only one direction of the propagation of a surface acoustic 



wave excites a surface acoustic wave and it has tropism electrode 
structure, it has a tropism converter part. It joins together in one so 
that the axis-of-circulation line of these converter part may be 
mutually in agreement with these bidirection converter part in a tropism 
converter part on the other hand, lambda 5 It is lambda 6 while 
considering as the propagation wavelength of said basic surface acoustic 
wave excited by the tropism converter on the other hand. It is 
lambdas !=lambda6 when it considers as the propagation wavelength of the 
basic surface acoustic wave excited by said bidirection converter. 
Converter characterized by constituting so that it may become. 
[Claim 14] The aforementioned one direction nature converter part is 
lambda 5. When it considers as the propagation wavelength of said basic 
surface acoustic wave excited in a tropism converter part on the other 
hand lambda 5 The positive electrode with which it is periodically 
formed in a pitch and the width of face of the propagation of a surface 
acoustic wave has two or more electrode fingers of lambdaS / 12 mostly, 
It is lambda 5 similarly. It is periodically formed in a pitch and the 
width of face of the propagation of a surface acoustic wave has the 
electrode finger of lambdaS / 12 mostly. Each electrode finger the 
electrode finger of said positive electrode, and the pitch of lambdaS / 
2 With, the negative electrode located, respectively. It is arranged 
between the electrode finger of said positive electrode, and the 
electrode finger of the negative electrode, and the width of face of the 
propagation of a surface acoustic wave has the electrode finger of 
lambdaS / 12 mostly. Each electrode finger is equipped with the short 
circuit mold float electrode which biases in the propagation of a 
surface acoustic wave, or the direction where this is opposite lambdaS / 
12, and is located in it from the mid-position between adjoining 
electrode fingers of a positive electrode and electrode fingers of the 
negative electrode. Said bidirection converter part is lambda 6. When it 
considers as the propagation wavelength of the basic surface acoustic 
wave excited in said bidirection converter part the pitch of lambda6 / 4 
— with, the group of the electrode finger which is two pieces whose 
width of face of the propagation of a surface acoustic wave it arranges 
and is lambda 6/8 — lambda 6 With the positive electrode periodically 
formed in the pitch the same — the pitch of lambda6 / 4 — with, the 
group of the electrode finger which is two pieces whose width of face of 
the propagation of a surface acoustic wave it is located and is lambda 6 
/ 8 — lambda 6 It is periodically formed in a pitch, the group of an 
electrode finger and the pitch of lambdaB / 2 which said positive 
electrode adjoins [ the group of each electrode finger ] — with, the 



converter according to claim 13 characterized by having the negative 
electrode located, respectively. 

[Claim 15] The converter according to claim 13 or 14 characterized by 
carrying out weighting so that said lay length to which a tropism 
converter part and the propagation of the surface acoustic wave of each 
electrode finger and a bidirection converter part cross at right angles 
may carry out sequential change along the propagation of a surface 
acoustic wave on the other hand. 

[Claim 16] The converter according to claim 15 to which said lay length 
which intersects perpendicularly with the propagation of the surface 
acoustic wave of the electrode finger of a tropism converter part on the 
other hand is characterized by the ^^^<^<^<^<^<^ from the maximum length of 
the direction which intersects perpendicularly with the propagation of 
the surface acoustic wave of the electrode finger of said bidirection 
converter part. 

[Claim 17] A converter given in either of the claims 13-16 characterized 
by using said piezoelectric substrate as the Xtal substrate, a lithium 
tantalate substrate, or a way acid lithium substrate. 
[Claim 18] It has a piezoelectric substrate, the input-side converter 
formed on this piezoelectric substrate, and the output side converter 
which changes the surface acoustic wave excited by this input-side 
converter. The converter of the either said input-side converter or the 
output side converters is constituted from a tropism converter, while 
only one direction of the axis-of-circulation line of a surface acoustic 
wave excites a surface acoustic wave. The bidirection converter part 
which has the bidirection electrode structure which excites a surface 
acoustic wave for other converters in the both directions of the axis- 
of-circulation line of a surface acoustic wave. While only one direction 
of the propagation of a surface acoustic wave excites a surface acoustic 
wave and it has tropism electrode structure, it has a tropism converter 
part. It constitutes from a converter combined in one so that the axis- 
of-circulation line of these converter part might be mutually in 
agreement with these bidirection converter part in a tropism converter 
part on the other hand, lambda 7 It is lambda 8 while considering as the 
aforementioned one direction nature converter and the propagation 
wavelength of a basic surface acoustic wave excited in a tropism 
converter part on the other hand. When it considers as the propagation 
wavelength of the basic surface acoustic wave excited in said 
bidirection converter part, lambda7 !=lambda8 Surface acoustic wave 
filter equipment characterized by constituting so that it may become. 
[Claim 19] The aforementioned one direction nature converter and the 



aforementioned one direction nature converter part are lambda 7. When 
[ said ] it considers as a tropism converter and said propagation 
wavelength of a basic surface acoustic wave excited in a tropism 
converter part on the other hand on the other hand lambda 7 The positive 
electrode with which it is periodically formed in a pitch and the width 
of face of the propagation of a surface acoustic wave has the electrode 
finger of lambda7 / 12 mostly, It is lambda 7 similarly. It is 
periodically formed in a pitch and the width of face of the propagation 
of a surface acoustic wave has the electrode finger of lambda7 / 12 
mostly. Each electrode finger the electrode finger of said positive 
electrode, and the pitch of lambda7 / 2 With, the negative electrode 
located, respectively. It is arranged between the electrode finger of 
said positive electrode, and the electrode finger of the negative 
electrode, and the width of face of the propagation of a surface 
acoustic wave has the electrode finger of lambda7 / 12 mostly. Each 
electrode finger is equipped with the short circuit mold float electrode 
which biases in the propagation of a surface acoustic wave, or the 
direction where this is opposite lambda7 / 12, and is located in it from 
the mid-position between adjoining electrode fingers of a positive 
electrode and electrode fingers of the negative electrode. Said 
bidirection converter part is lambda 8. When it considers as the 
propagation wavelength of the basic surface acoustic wave excited in 
said bidirection converter part the pitch of lambdaS / 4 — with, the 
group of the electrode finger which is two pieces whose width of face of 
the propagation of a surface acoustic wave it arranges and is lambda 8 / 
8 — lambda 8 With the positive electrode periodically formed in the 
pitch the same — the pitch of lambda8 / 4 — with, the group of the 
electrode finger which is two pieces whose width of face of the 
propagation of a surface acoustic wave it is located and is lambda 8/8 
— lambda 8 It is periodically formed in a pitch, the group of an 
electrode finger and the pitch of lambda8 / 2 which said positive 
electrode adjoins [ the group of each electrode finger ] — with, the 
surface acoustic wave filter equipment according to claim 18 
characterized by having the negative electrode located, respectively. 
[Claim 20] Surface acoustic wave filter equipment according to claim 18 
or 19 characterized by carrying out weighting so that said lay length to 
which a tropism converter part and the propagation of the surface 
acoustic wave of each electrode finger and a bidirection converter part 
cross at right angles may carry out sequential change along the 
propagation of a surface acoustic wave on the other hand. 
[Claim 21] Surface acoustic wave filter equipment according to claim 20 



with which said lay length which intersects perpendicularly with the 
propagation of the surface acoustic wave of the electrode finger of a 
tropism converter part on the other hand is characterized by the 
^^^^^^^^ rather than the maximum length of the direction which 
intersects perpendicularly with the propagation of the surface acoustic 
wave of the electrode finger of said bidirection converter part. 
[Claim 22] Surface acoustic wave filter equipment given in either of the 
claims 18-21 characterized by using said piezoelectric substrate as the 
Xtal substrate, a lithium tantalate substrate, or a way acid lithium 
substrate. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to surface acoustic wave 
filter equipment, especially the suitable surface acoustic wave filter 
equipment for a CDMA communication mode. Furthermore, this invention 
relates to the suitable converter for the above-mentioned surface 
acoustic wave filter equipment. 
[0002] 

[Description of the Prior Art] Various communication modes are proposed 
with development of a digital communication system. As such a 
correspondence procedure, there are an FDMA (Frequency Division Multiple 
Access) method and a TDMA (time division multiple access) method, for 
example. By the FDMA method, a frequency band is divided, these are 
assigned to each radio station, a time zone region is divided by the 
TDMA method to it, and these are assigned to each radio station. 
[0003] Moreover, the CDMA (code division multiple access) method is 



proposed in recent years. By this CDMA method, since many numbers of 
channels are securable by using the signal on which it was superimposed 
by the frequency and time amount, there is high usefulness, and that 
development is demanded strongly. The characteristic filter shape is 
demanded about the surface acoustic wave filter equipment used for this 
CDMA method, and it is as follows when that property is summarized. 

(1) Satisfy the insertion loss of 10 or less dB. 

(2) The small frequency characteristics of phase distortion can be 
acquired. 

(3) T. T. E. of 30 or more dB (triple Transit Echo) Satisfy attenuation 
level. 

[0004] In order to satisfy these properties, the surface acoustic wave 
filter equipment indicated by the publication-number No. 213870 [ eight 
to ] official report by this invention person constitutes another side 
from a bidirection converter while, constituting either an input-side 
converter or the output side converters from a tropism converter on the 
other hand. Thus, by [ using the bidirection converter which has 
APOTAIZU electrode structure, and the excitation effectiveness and a 
reflection effect ] on the other hand putting a tropism converter 
together appropriately The property of a bidirection transducer is 
utilized about frequency characteristics. About an insertion loss and 
T. T. E. attenuation level The surface acoustic wave filter equipment with 
which the property of a tropism transducer is utilized for on the other 
hand, consequently it is satisfied of all insertion losses, the T. T. E. 
attenuation level, and frequency characteristics is realizable. 
[0005] 

[Problem(s) to be Solved by the Invention] With such surface acoustic 
wave filter equipment, while the wave of the passage property of surface 
acoustic wave filter equipment becomes unsymmetrical, spurious one out 
of band cannot be reduced effectively, and this is not desirable for 
surface acoustic wave filter equipment. Moreover, in designing surface 
acoustic wave filter equipment with steep frequency characteristics with 
such surface acoustic wave filter equipment, it is not desirable. 
[0006] In the surface acoustic wave filter equipment which, on the other 
hand, constituted either an input-side converter or the output side 
converters from a tropism converter, and constituted another side from a 
bidirection converter, while the 1st purpose of this invention makes the 
symmetry the wave of the passage property of a surface acoustic wave, 
also when reducing spurious one out of band effectively and designing 
surface acoustic wave filter equipment with steep frequency 
characteristics, it is offering suitable surface acoustic wave filter 



equipment. 

[0007] While the 2nd purpose of this invention makes the symmetry the 
wave of the passage property of a surface acoustic wave at the both 
sides of the axis-of-circulation line of the surface acoustic wave of a 
bidirection converter in the 1st and 2nd surface acoustic wave filter 
equipment which has arranged the tropism converter on the other hand, 
respectively, also when reducing spurious one out of band effectively 
and designing surface acoustic wave filter equipment with steep 
frequency characteristics, it is offering suitable surface acoustic wave 
filter equipment. 

[0008] The bidirection converter part which has the bidirection 
electrode structure where the 3rd purpose of this invention excites a 
surface acoustic wave in the both directions of the axis-of-circulation 
line of a surface acoustic wave. In the converter to which only one 
direction of the propagation of a surface acoustic wave excites a 
surface acoustic wave, which has tropism electrode structure on the 
other hand and which is equipped with a tropism converter part on the 
other hand While making the wave of the passage property of a surface 
acoustic wave into the symmetry, also when reducing spurious one out of 
band effectively and designing surface acoustic wave filter equipment 
with steep frequency characteristics, it is offering a suitable 
converter. 

[0009] The converter to which only one direction of the propagation of 
the bidirection converter part which has the bidirection electrode 
structure where the 4th purpose of this invention excites a surface 
acoustic wave in the both directions of the axis-of-circulation line of 
a surface acoustic wave, and a surface acoustic wave excites a surface 
acoustic wave, which has tropism electrode structure on the other hand 
and which has a tropism converter part on the other hand. In the surface 
acoustic wave filter equipment equipped with a tropism converter on the 
other hand, while making the wave of the passage property of a surface 
acoustic wave into the symmetry, it reduces spurious one out of band 
effectively. And also when designing surface acoustic wave filter 
equipment with steep frequency characteristics, it is offering suitable 
surface acoustic wave filter equipment. 
[0010] 

[Means for Solving the Problem] The surface acoustic wave filter 
equipment according to claim 1 by this invention In surface acoustic 
wave filter equipment equipped with a piezoelectric substrate, the 
input-side converter formed on this piezoelectric substrate, and the 
output side converter which changes the surface acoustic wave excited by 



this input-side converter On the other hand, either said input-side 
converter or the output side converters are constituted from a tropism 
converter. Another side is constituted from a bidirection converter and 
it is lambda 1. It is lambda 2 while considering as the propagation 
wavelength of said basic surface acoustic wave excited by the tropism 
converter on the other hand. When it considers as the propagation 
wavelength of the basic surface acoustic wave excited by said 
bidirection converter, lambdal !=lambda2 It is characterized by 
constituting so that it may become. 

[0011] Since the propagation velocity of the surface acoustic wave 
excited by the tropism converter on the other hand and the propagation 
velocity of the surface acoustic wave excited by the bidirection 
converter were different with the above-mentioned surface acoustic wave 
filter equipment as a result of this invention person's examining the 
reason for the ability not to reduce spurious one out of band 
effectively, while the wave of the passage property of the above- 
mentioned surface acoustic wave ^^^^^^ became unsymmetrical, it was 
checked that it is because the center frequency of these converters 
shifts. 

[0012] Like known before, when the propagation velocity, wavelength, and 
center frequency of a basic surface acoustic wave are set to V, lambda, 
and f, it is [Equation 1]. There is relation of V=f lambda. Therefore, 
when both the pitch of the electrode finger of a tropism transducer and 

the pitch of the electrode finger of a bidirection transducer are set to 
lambda on the other hand, Namely, when the wavelength of the surface 
acoustic wave excited by the tropism converter on the other hand and the 
wavelength of the surface acoustic wave excited by the bidirection 
converter are the same. If the rate of the surface acoustic wave excited 
by the tropism converter on the other hand differs from the rate of the 
surface acoustic wave excited by the bidirection converter, the center 
frequency of the surface acoustic wave excited by the tropism converter 
on the other hand will come to shift from the center frequency of the 
surface acoustic wave excited by the bidirection converter. 
[0013] The result to which this invention person examined why the rate 
of the surface acoustic wave excited by the tropism converter on the 
other hand in the above-mentioned surface acoustic wave filter equipment 
differs from the rate of the surface acoustic wave excited by the 
bidirection converter. In the part in which the electrode finger of the 
surface areas of a piezoelectric substrate was formed, and the part in 
which the electrode finger of the surface areas of a piezoelectric 
substrate is not formed, it checked that it was because the propagation 



velocity of a surface acoustic wave is different and these rates come to 
be different. That is, the rate of the surface acoustic wave which 
spreads the part in which the electrode finger of the surface areas of a 
piezoelectric substrate was formed is slower than the rate of the 
surface acoustic wave which spreads the part in which the electrode 
finger of the surface areas of a piezoelectric substrate is not formed. 
Therefore, the rate of the surface acoustic wave which spreads a 
converter becomes slow as the rate of a part that the electrode finger 
of the surface areas of the piezoelectric substrate to the whole surface 
area of the piezoelectric substrate in the propagation of a surface 
acoustic wave is formed becomes large. 

[0014] On the other hand with the above-mentioned surface acoustic wave 
filter equipment, the rate of a part that the electrode finger of the 
surface areas of the piezoelectric substrate to the whole surface area 
of the piezoelectric substrate in the propagation of a surface acoustic 
wave is formed is different with a tropism converter and bidirection 
converter side. For example, while floating as a tropism converter on 
the other hand and using an electrode type-conversion machine, in using 
an APOTAIZU type-conversion machine as a bidirection converter, while, 
usually making all the electrode digits of a tropism converter into 
lambda/12 on the other hand, it makes all width of face of the electrode 
finger of a bidirection converter into lambda/8. Therefore, on the other 
hand, total of the electrode digit of the bidirection converter of per 
llambda becomes lambda/2 to total of the electrode digit of a tropism 
converter becoming [ of per llambda ] lambda/3, and the propagation 
velocity of the surface acoustic wave excited by the bidirection 
converter since total of an electrode digit is large becomes slower than 
the propagation velocity of the surface acoustic wave with which the 
direction of a bidirection converter side is excited by the tropism 
converter on the other hand. 

[0015] this invention person is the propagation wavelength lambda 1 of 

the basic surface acoustic wave excited by the tropism converter on the 
other hand in order to make in agreement with the center frequency of 
the surface acoustic wave excited by the bidirection converter the 
center frequency of the surface acoustic wave excited by the tropism 
converter on the other hand in order to solve the above-mentioned 
technical problem. It is made to differ from the propagation wavelength 
lambda 2 of the basic surface acoustic wave excited by the bidirection 
converter. Furthermore, if propagation velocity of the surface acoustic 
wave which will spread a tropism converter on the other hand if it 
explains in detail is set to vl and propagation velocity of the surface 



acoustic wave which spreads a bidirection converter is set to v2 In 
order to make in agreement with the center frequency of the surface 
acoustic wave excited by the bidirection converter the center frequency 
of the surface acoustic wave excited by the tropism converter on the 
other hand Wavelength lambda 1 of the surface acoustic wave excited by 
the tropism converter on the other hand as shown in several 1 Wavelength 
lambda 2 of the surface acoustic wave excited by the bidirection 
converter In between, it is [Equation 2]. It is lambda 1 so that it may 
have the relation between lambdal =vllambda2 / v2. And lambda 2 It is 
necessary to set up. 

[0016] Thus, it sets to the surface acoustic wave filter equipment which, 
on the other hand, constituted either an input-side converter or the 
output side converters from a tropism converter, and constituted another 
side from a bidirection converter. Since the center frequency of the 
surface acoustic wave excited by the tropism converter on the other hand 
and the center frequency of the surface acoustic wave excited by the 
bidirection converter can be made in agreement Maintaining the 
conventional advantage, while making the wave of the passage property of 
surface acoustic wave filter equipment into the symmetry, also when 
reducing spurious one out of band effectively and designing surface 
acoustic wave filter equipment with steep frequency characteristics, it 
will become suitable. 

[0017] The surface acoustic wave filter equipment according to claim 2 

by this invention The aforementioned one direction nature converter is 
lambda 1. When it considers as the propagation wavelength of said basic 
surface acoustic wave excited by the tropism converter on the other hand 
lambda 1 The positive electrode with which it is periodically formed in 
a pitch and the width of face of the propagation of a surface acoustic 
wave has two or more electrode fingers of lambdal / 12 mostly. It is 
lambda 1 similarly. It is periodically formed in a pitch and the width 
of face of the propagation of a surface acoustic wave has the electrode 
finger of lambdal / 12 mostly. Each electrode finger the electrode 
finger of said positive electrode, and the pitch of lambdal / 2 With, 
the negative electrode located, respectively. It is arranged between the 
electrode finger of said positive electrode, and the electrode finger of 
the negative electrode, and the width of face of the propagation of a 
surface acoustic wave has the electrode finger of lambdal / 12 mostly. 
Each electrode finger is equipped with the short circuit mold float 
electrode which biases in the propagation of a surface acoustic wave, or 
the direction where this is opposite lambdal / 12, and is located in it 
from the mid-position between adjoining electrode fingers of a positive 



electrode and electrode fingers of the negative electrode. Said 
bidirection converter is lambda 2. When it considers as the propagation 
wavelength of the basic surface acoustic wave excited by said 
bidirection converter the pitch of lambda2 / 4 — with, the group of the 
electrode finger which is two pieces whose width of face of the 
propagation of a surface acoustic wave it arranges and is lambda 2 / 8 - 

- lambda 2 With the positive electrode periodically formed in the pitch 
With, it is located and the group of the electrode finger which is two 
pieces whose width of face of the propagation of a surface acoustic wave 
is lambda 2 / 8 is periodically formed in the pitch of lambda, the same 

— the pitch of lambda2 / 4 — the group of an electrode finger and the 
pitch of lambda2 / 2 which said positive electrode adjoins [ the group 
of each electrode finger ] — with, it is characterized by having the 
negative electrode located, respectively. 

[0018] On the other hand, there is an one direction nature converter 
[ of lambdal / 8 mold which set the width of face of the propagation of 

the surface acoustic wave of each electrode plate of a positive 
electrode the negative electrode, and a float electrode as lambdal / 8 ] 
of lambdal / 12 mold of a float electrode mold which, on the other hand, 
set the width of face of the propagation of a tropism converter and the 
surface acoustic wave of each electrode plate as lambdal / 12 as a 
tropism converter. On the other hand, in the case of a tropism converter, 
the range of lambdal / 8 type which can make the electrode finger of 
a float electrode bias is too narrow, namely, cannot set the array pitch 
of each electrode of a positive electrode, the negative electrode, and a 
float electrode as the width of face (namely, lambda 1 / 8) of an 
electrode finger, or the integral multiple of this. Consequently, when 
it combines with a bidirection converter, the reflection effect by the 
float electrode cannot utilize effectively, therefore an improvement of 
a property cannot be expected from the field of insertion-loss and G. D. T. 
[0019] On the other hand, on the other hand, in the case of a tropism 
transducer, all the electrode fingers of each electrode can be formed by 
the array pitch of lambda 1 / 12, or the integral multiple of this, and 
the reflection effect by the float electrode of lambdal / 12 mold which 
set the width of face of each electrode finger of a positive electrode, 
the negative electrode, and a float electrode as lambdal/12 can be 
utilized effectively. Consequently, when it combines with a bidirection 
converter, the surface acoustic wave filter equipment with which may be 
satisfied of all of insertion losses, G. D. T. frequency characteristics, 
and T. T. E. can be realized. 

[0020] Next, a bidirection converter is examined. As a bidirection 



converter, there is a converter which set the width of face of each 
electrode finger of a positive electrode and the negative electrode as 
lambda2 / 4. If this converter is caught from the field of excitation 
effectiveness, it is very useful. However, since the pitch between each 
edge of an electrode finger is set to lambda2 / 4, the reflected wave 
produced in each edge of an electrode finger will become an inphase 
mutually, consequently a big ripple IdB or more will arise. Therefore, 
frequency characteristics cannot be satisfied when it combines with a 
tropism converter on the other hand. 

[0021] Moreover, in the case of the bidirection converter which 
specified the width of face of each electrode finger to lambda2 / 8, 
since the area of an electrode finger becomes less than lambda2 / 4 mold, 
excitation effectiveness falls rather than lambda2 / 4 mold. Moreover, 
since the phase of the reflected wave produced in the edge of an 
electrode finger shifts mutually, a ripple arises in frequency 
characteristics. Therefore, when it combines with a tropism converter on 
the other hand, the property which can be satisfied about an insertion 
loss and frequency characteristics cannot be acquired. 
[0022] On the other hand, width of face makes a pair two electrode 
fingers of lambda2 / 8, in the case of the bidirection converter of 
lambda2 / 8 split molds which constituted the electrode finger of a 
positive electrode and the negative electrode from two electrode 
the area of an electrode finger is the same as that of lambda2 / 4 mold, 
and high excitation effectiveness is acquired. Moreover, since the 
reflected waves generated on the electrode fingertip edge are reflected 
waves which the phase reversed mutually, very good frequency 
characteristics without a ripple are acquired. 

[0023] Therefore, the surface acoustic wave filter equipment which has 
the property which un-arranging [ of the proper of lambdal / 12 mold 
which each converter has about an insertion loss, frequency 
characteristics, and T. T. E. attenuation level if it combines with a 

tropism converter on the other hand ] was mutually complemented in the 
bidirection converter which has this lambda2 / 8 split type of electrode 
structure, consequently was excellent is realizable. 
[0024] The surface acoustic wave filter equipment according to claim 3 
by this invention The aforementioned one direction nature converter is 
lambda 1. When it considers as the propagation wavelength of said basic 
surface acoustic wave excited by the tropism converter on the other hand 
the width of face in the propagation of a surface acoustic wave — the 
electrode finger of lambda 1/8, and Slambdal / 8 — the pitch of 
31ambdal / 8 — with, the located group of an electrode finger — lambda 



1 With the 1st electrode periodically formed in the pitch the group of 
said electrode finger with which the width of face in the propagation of 
a surface acoustic wave adjoins two or more electrode fingers of lambdal 
/ 8 — respectively — the distance of lambdal / 2 — with, it is 
located — as — lambda 1 it formed periodically in the pitch — It has 
the 2nd electrode and said bidirection converter is lambda 2. When it 
considers as the propagation wavelength of the basic surface acoustic 
wave excited by said bidirection converter With, arrange and the group 
of the electrode finger which is two pieces whose width of face of the 
propagation of a surface acoustic wave is lambda 2 / 8 is periodically 
formed in the pitch of lambda, the pitch of lambda2 / 4 — the group of 
an electrode finger and the pitch of lambda/2 which said positive 
electrode adjoins [ the group of each electrode finger ] — with, it is 
characterized by having the negative electrode located, respectively. 
[0025] Thus, by considering as the configuration which combines the 
electrode finger whose width of face in the propagation of a surface 
acoustic wave is lambda 1/8, and the electrode finger whose width of 
face in the propagation of a surface acoustic wave is Slambdal / 8 
Although the surface acoustic wave which carried out incidence to the 
tropism transducer on the other hand is reflected by the mismatching of 
the acoustic impedance in the edge of each electrode finger Since the 
phase of the synthetic vector becomes the opposite of the phase of an 
electric reflected wave, a synthetic reflected wave can be made into 
zero, and a reflected wave can be lost, without sacrificing an insertion 
loss. 

[0026] The surface acoustic wave filter equipment according to claim 4 
by this invention is characterized by considering as said electrode 
structure which made the tropism converter normal mold electrode 
structure on the other hand, and carried out weighting of said 
bidirection converter. 

[0027] In this case, on the other hand, a tropism converter has the 

normal mold electrode structure which is the electrode structure by 
which the dimension of the direction which intersects perpendicularly 
with the propagation of the surface acoustic wave of each electrode 
finger is set up identically, and weighting is not carried out, and a 
bidirection converter has the electrode structure which carried out 
weighting to it. In order to set up a damping property out of band 
greatly, it is necessary to give weighting to a converter. Here, if 
weighting is made the electrode structure of a tropism converter on the 
other hand, frequency characteristics will get worse. If a tropism 
converter is made into weighting electrode structure on the other hand. 



since the connection of a short circuit mold float electrode mold which 
connects the electrode finger of a short circuit mold float electrode 
comes to be located in an excitation field, a reflected wave [ ^^^^ / 
un-] will arise in this part or a propagation velocity difference will 
arise in the excited surface acoustic wave especially, a strong ripple 
arises. While making a tropism converter into the electrode structure of 
a normal mold on the other hand based on such recognition, weighting is 
performed to a bidirection converter, A property without a ripple can be 
acquired by making it such a configuration. 

[0028] APOTAIZU to which the lay length to which the propagation of the 
surface acoustic wave of each electrode finger and the weighting 
electrode structure of said bidirection converter cross at right angles 
carries out sequential change of the surface acoustic wave filter 
equipment according to claim 5 by this invention along surface acoustic 
wave propagation — it is characterized by being constituted by law. 
[0029] the culling-out method which thins out an electrode finger in a 
desired pitch as the approach of weighting, and Bali Bitsch — law is 
known. However, by these approaches, a phase shift arises in the 
reflected wave in an electrode finger, and this causes a ripple, it — 
receiving — APOTAIZU — in law, since sequential change of the lay 
length which intersects perpendicularly with the propagation of the 
surface acoustic wave of an electrode finger is carried out, generating 
of the ripple by the phase shift can be prevented and frequency 
characteristics without a ripple can be acquired. 

[0030] The surface acoustic wave filter equipment according to claim 6 
by this invention is characterized by using said piezoelectric substrate 
as the Xtal substrate, a lithium tantalate substrate, or a way acid 
lithium substrate. 

[0031] As a piezoelectric substrate of surface acoustic wave filter 
equipment, the lithium-niobate substrate, the Xtal substrate, the 
lithium tantalate substrate, the way acid lithium substrate, etc. are 
usually used. Among these substrates, since a lithium-niobate substrate 
has a comparatively big electromechanical coupling coefficient (K2), it 
has the advantage that the good transfer characteristic is acquired. 
However, since a difficulty is in the temperature characteristic, there 
is a fault that change of the bandwidth to a temperature change becomes 
large, and it has been used only as a filter for broadbands. For this 
reason, only the filter equipment of a resonance mold has been used as a 
conventional narrow band filter. However, as for the filter of a 
resonance mold, fault with large GDT was strongly pointed out from the 
structure. Since the surface acoustic wave filter equipment which has a 



float electrode mold or a dirt type-conversion machine to it uses the 
unsymmetrical structure of an electrode effectively, it can reduce an 
insertion loss and GDT sharply. Therefore, even when applying the 
internal reflection mold electrode structure of unsymmetrical structure 
to the piezoelectric substrate excellent in the temperature 
characteristic, and the surface acoustic wave filter equipment with a 
usually very small change of a band to a temperature change can be 
realized, therefore it constitutes as a narrow band filter while 
excelling in GDT and an insertion loss, the surface acoustic wave filter 
equipment which has a very good filter shape can be realized. 
[0032] If such a situation is taken into consideration, according to the 
surface acoustic wave filter equipment of this invention, the 
temperature characteristic over a frequency will be very small, and an 
electromechanical coupling coefficient will be small single or more 
figures compared with a lithium-niobate substrate, and the piezoelectric 
substrate with which a reflection coefficient with an electrode finger 
has a forward reflection coefficient to a short circuit mold float 
electrode will be used. In this invention, the way acid lithium 
substrate the Xtal substrate whose electromechanical coupling 
coefficient is 0. 14%, the lithium tantalate substrate whose 
electromechanical coupling coefficient is 0.64%, or whose 
electromechanical coupling coefficient is 1.0% as such a piezoelectric 
substrate is used. Since the frequency drift to a temperature change is 
minute, these substrates can maintain change of the passage frequency 
band to the temperature characteristic in the minute range, if either of 
these substrates is used as a piezoelectric substrate. However, since 
Xtal, lithium tantalate, and a way acid lithium have the small 
electromechanical coupling coefficient, if the existing converter is 
formed as it is, they are unrealizable from a viewpoint of an insertion 
loss. 

[0033] As a result of this invention person' s performing examination 

detailed about the insertion loss in the Xtal substrate, a lithium 
tantalate substrate, and a way acid lithium substrate, it became clear 
that the sign of the reflection coefficient of a float electrode had 
influenced the insertion loss greatly. In the case of the Xtal substrate, 
a lithium tantalate substrate, and a way acid lithium substrate, 
compared with an open sand mold float electrode, the direction of a 
short circuit mold float electrode has a large reflection coefficient. 
Therefore, it is suitable to use a short circuit mold float electrode as 
a float electrode. Thus, by constituting, even if it uses the Xtal 
substrate with a small electromechanical coupling coefficient, while 



being able to control an insertion loss in the very small range, 
consequently excelling in the temperature characteristic, the broadband 
surface acoustic wave filter equipment of low loss is realizable. 
Moreover, even when the converter of dirt mold electrode structure is 
used as a tropism converter on the other hand, while excelling in the 
temperature characteristic similarly, the broadband surface acoustic 
wave filter equipment of low loss can be realized. 

[0034] Since the frequency drift to a temperature change is minute, the 
Xtal substrate can maintain change of the passage frequency band by the 
temperature change in the minute range, if the Xtal substrate is used as 
a piezoelectric substrate. However, since electric machine association 
of Xtal is small, if the existing converter is formed as it is, it is 
unutilizable from a viewpoint of an insertion loss. As a result of this 
invention person' s performing examination detailed about the insertion 
loss in the Xtal substrate, it became clear that the sign of the 
reflection coefficient of a float electrode had influenced in an 
insertion loss strongly. In the case of the Xtal substrate, compared 
with an open sand mold float electrode, the direction of a short circuit 
mold float electrode has a large reflection coefficient. Therefore, it 
is suitable to use a short circuit mold float electrode as a float 
electrode. Thus, by constituting, even if it uses the Xtal substrate 
with a small electromechanical coupling coefficient, while being able to 
control an insertion loss in the very small range, consequently 
excelling in the temperature characteristic, the broadband surface 
acoustic wave filter equipment of low loss is realizable. Moreover, even 
when the converter of dirt mold electrode structure is used as a tropism 
converter on the other hand, while excelling in the temperature 
characteristic similarly, the broadband surface acoustic wave filter 
equipment of low loss can be realized. 

[0035] In addition, since it has the almost same electromechanical 
coupling coefficient and reflection property as the Xtal substrate, a 
lithium tantalate substrate can be used like the Xtal substrate. 
Moreover, about a way acid lithium substrate as well as the Xtal 
substrate, an insertion loss can be improved further and it can use. 
[0036] The surface acoustic wave filter equipment according to claim 7 
by this invention It has a piezoelectric substrate, the bidirection 
converter formed on this piezoelectric substrate, and the 1st and 2nd 
one direction nature converters arranged, respectively on both sides of 
the axis-of-circulation line of the surface acoustic wave of this 
bidirection converter. When said bidirection converter is used as an 
input-side converter, said 1st and 2nd one direction nature converters 



are used as an output side converter. When said bidirection converter is 
used as an output side converter, said 1st and 2nd one direction nature 
converters are used as an input-side converter, lambda 3 It is lambda 4 
while considering as the propagation wavelength of said basic surface 
acoustic wave excited by the tropism converter on the other hand. It is 
lambdas !=lambda4 when it considers as the propagation wavelength of the 
basic surface acoustic wave excited by said bidirection converter. It is 
characterized by constituting so that it may become. 

[0037] On the other hand, it also sets at the both sides of the axis-of- 
circulation line of the surface acoustic wave of a bidirection converter 
to the 1st and 2nd surface acoustic wave filter equipment which has 
arranged the tropism converter, respectively. Since the center frequency 
of the 1st and 2nd surface acoustic waves excited by the tropism 
converter on the other hand and the center frequency of the surface 
acoustic wave excited by the bidirection converter can be made in 
agreement for the reason for the above Maintaining the conventional 
advantage, while making the wave of the passage property of surface 
acoustic wave filter equipment into the symmetry, also when reducing 
spurious one out of band effectively and designing surface acoustic wave 
filter equipment with steep frequency characteristics, it will become 
suitable. 

[0038] The surface acoustic wave filter equipment according to claim 8 
by this invention Said 1st and 2nd one direction nature converters are 
lambda 3. When it considers as the propagation wavelength of said basic 
surface acoustic wave excited by the tropism converter on the other hand 
lambda 3 The positive electrode with which it is periodically formed in 
a pitch and the width of face of the propagation of a surface acoustic 
wave has two or more electrode fingers of lambda3 / 12 mostly. It is 
similarly formed periodically in the pitch of lambda, and the width of 
face of the propagation of a surface acoustic wave has the electrode 
finger of lambda3 / 12 mostly. Each electrode finger the electrode 
finger of said positive electrode, and the pitch of lambda3 / 2 With, 
the negative electrode located, respectively. It is arranged between the 
electrode finger of said positive electrode, and the electrode finger of 
the negative electrode, and the width of face of the propagation of a 
surface acoustic wave has the electrode finger of lambda3 / 12 mostly. 
Each electrode finger is equipped with the short circuit mold float 
electrode which biases in the propagation of a surface acoustic wave, or 
the direction where this is opposite lambda3 / 12, and is located in it 
from the mid-position between adjoining electrode fingers of a positive 
electrode and electrode fingers of the negative electrode. Said 



bidirection converter is lambda 4. When it considers as the propagation 
wavelength of the basic surface acoustic wave excited by said 
bidirection converter the pitch of lanibda4 / 4 — with, the group of the 
electrode finger which is two pieces whose width of face of the 
propagation of a surface acoustic wave it arranges and is lambda 4 / 8 - 
- lambda 4 With the positive electrode periodically formed in the pitch 
the same — the pitch of lambda4 / 4 — with, the group of the electrode 
finger which is two pieces whose width of face of the propagation of a 
surface acoustic wave it is located and is lambda 4/8 — lambda 4 It 
is periodically formed in a pitch, the group of an electrode finger and 
the pitch of lambda4 / 2 which said positive electrode adjoins [ the 
group of each electrode finger ] — with, it is characterized by having 
the negative electrode located, respectively. 

[0039] Also in this case, the surface acoustic wave filter equipment 
which has the property which un-arranging [ of the proper of lambdaS / 
12 mold which each converter has about an insertion loss, frequency 
characteristics, and T. T. E. attenuation level if it combines with a 
tropism converter on the other hand ] was mutually complemented by the 
reason for the above in the bidirection converter which has the 
electrode structure of lambda4 / 8 split molds, consequently was 
excellent with the reason is realizable. 

[0040] The surface acoustic wave filter equipment according to claim 9 
by this invention Said 1st and 2nd one direction nature converters are 
lambda 3. When it considers as the propagation wavelength of said basic 
surface acoustic wave excited by the tropism converter on the other hand 
the width of face in the propagation of a surface acoustic wave — the 
electrode finger of lambda 1/8, and 31ambda3 / 8 — the pitch of 
31ambda3 / 8 — with, the located group of an electrode finger — lambda 
3 With the 1st electrode periodically formed in the pitch the group of 
said electrode finger with which the width of face in the propagation of 
a surface acoustic wave adjoins two or more electrode fingers of lambda3 
/ 8 — respectively — the distance of lambda3 / 2 — with, it is 
located — as — lambda 3 it formed periodically in the pitch — It has 
the 2nd electrode and said bidirection converter is lambda 4. When it 
considers as the propagation wavelength of the basic surface acoustic 
wave excited by said bidirection converter the pitch of lambda4 / 4 — 
with, the group of the electrode finger which is two pieces whose width 
of face of the propagation of a surface acoustic wave it arranges and is 
lambda 4/8 — lambda 4 With the positive electrode periodically formed 
in the pitch the same — the pitch of Iambda4 / 4 — with, the group of 
the electrode finger which is two pieces whose width of face of the 



propagation of a surface acoustic wave it is located and is lambda 4/8 
— lambda 4 It is periodically formed in a pitch, the group of an 
electrode finger and the pitch of lambda4 / 2 which said positive 
electrode adjoins [ the group of each electrode finger ] — with, it is 
characterized by having the negative electrode located, respectively. 
[0041] Thus, a reflected wave can be lost by considering as the 
configuration which combines the electrode finger whose width of face in 
the propagation of a surface acoustic wave is lambda 3/8, and the 
electrode finger whose width of face in the propagation of a surface 
acoustic wave is 31ambda3 / 8, without sacrificing an insertion loss for 
the reason for the above. 

[0042] The surface acoustic wave filter equipment according to claim 10 
by this invention is characterized by considering as said electrode 
structure which made the tropism converter normal mold electrode 
structure on the other hand, and carried out weighting of said 
bidirection converter. 

[0043] For the reason for the above, while making a tropism converter 
into the electrode structure of a normal mold on the other hand, a 
property without a ripple can be acquired by performing weighting to a 
bidirection converter. 

[0044] APOTAIZU to which the lay length to which the propagation of the 
surface acoustic wave of each electrode finger and the weighting 
electrode structure of said bidirection converter cross at right angles 
carries out sequential change of the surface acoustic wave filter 
equipment according to claim 11 by this invention along surface acoustic 
wave propagation — it is characterized by being constituted by law. 
[0045] the reason for the above — as the approach of weighting — 
APOTAIZU — by using law, generating of the ripple by the phase shift 
can be prevented and frequency characteristics without a ripple can be 
acquired. 

[0046] The surface acoustic wave filter equipment according to claim 12 

by this invention is characterized by using said piezoelectric substrate 
as the Xtal substrate, a lithium tantalate substrate, or a way acid 
lithium substrate. 

[0047] While excelling in the temperature characteristic as a 
piezoelectric substrate for the reason for the above by using the Xtal 
substrate, a lithium tantalate substrate, or a way acid lithium 
substrate, the surface acoustic wave filter equipment of low loss is 
realizable. 

[0048] The converter according to claim 13 by this invention is a 
converter for surface acoustic wave filter equipments. A piezoelectric 



substrate, The bidirection converter part which has the bidirection 
electrode structure which is formed on this piezoelectric substrate and 
excites a surface acoustic wave in the both directions of the axis-of- 
circulation line of a surface acoustic wave, While only one direction of 
the propagation of a surface acoustic wave excites a surface acoustic 
wave and it has tropism electrode structure, it has a tropism converter 
part. It joins together in one so that the axis-of-circulation line of 
these converter part may be mutually in agreement with these bidirection 
converter part in a tropism converter part on the other hand, lambda 5 
It is lambda 6 while considering as the propagation wavelength of said 
basic surface acoustic wave excited by the tropism converter on the 
other hand. It is lambdaS !=lambda6 when it considers as the propagation 
wavelength of the basic surface acoustic wave excited by said 
bidirection converter. It is characterized by constituting so that it 
may become. 

[0049] The bidirection converter part which has the bidirection 
electrode structure which excites a surface acoustic wave in the both 

directions of the axis-of-circulation line of a surface acoustic wave, 
Also in the converter to which only one direction of the propagation of 
a surface acoustic wave excites a surface acoustic wave, which has 
tropism electrode structure on the other hand and which is equipped with 
a tropism converter part on the other hand Since the center frequency of 
the surface acoustic wave excited in a tropism converter part on the 
other hand and the center frequency of the surface acoustic wave excited 
in a bidirection converter part can be made in agreement for the reason 
for the above Maintaining the conventional advantage, also when 
combining with other converters and using, while making the wave of the 
passage property of surface acoustic wave filter equipment into the 
symmetry, also when reducing spurious one out of band effectively and 
designing surface acoustic wave filter equipment with steep frequency 
characteristics, it will become suitable. 

[0050] The converter according to claim 14 by this invention the 
aforementioned one direction nature converter part lambda 5 It is lambda 
5 when it considers as the propagation wavelength of said basic surface 
acoustic wave excited by the tropism transducer on the other hand. The 
positive electrode with which it is periodically formed in a pitch and 
the width of face of the propagation of a surface acoustic wave has two 
or more electrode fingers of lambda5/12 mostly. It is lambda 5 similarly. 
It is periodically formed in a pitch and the width of face of the 
propagation of a surface acoustic wave has the electrode finger of 
lambdas / 12 mostly. Each electrode finger the electrode finger of said 



positive electrode, and the pitch of lambdaS / 2 With, the negative 
electrode located, respectively. It is arranged between the electrode 
finger of said positive electrode, and the electrode finger of the 
negative electrode, and the width of face of the propagation of a 
surface acoustic wave has the electrode finger of lambdaS / 12 mostly. 
Each electrode finger is equipped with the short circuit mold float 
electrode which biases in the propagation of a surface acoustic wave, or 
the direction where this is opposite lambdaS / 12, and is located in it 
from the mid-position between adjoining electrode fingers of a positive 
electrode and electrode fingers of the negative electrode. Said 
bidirection converter part is lambda 6. When it considers as the 
propagation wavelength of the basic surface acoustic wave excited in 
said bidirection converter part the pitch of lambdaB / 4 — with, the 
group of the electrode finger which is two pieces whose width of face of 
the propagation of a surface acoustic wave it arranges and is lambda 6 / 
8 — lambda 6 With the positive electrode periodically formed in the 
pitch the same — the pitch of lambda6 / 4 — with, the group of the 
electrode finger which is two pieces whose width of face of the 
propagation of a surface acoustic wave it is located and is lambda 6/8 
— lambda 6 It is periodically formed in a pitch, the group of an 
electrode finger and the pitch of lambda6 / 2 which said positive 
electrode adjoins [ the group of each electrode finger ] — with, it is 
characterized by having the negative electrode located, respectively. 
[0051] Also in this case, the converter which has the property which un- 
arranging [ of the proper of lambdaS / 12 mold which each converter part 
has about an insertion loss, frequency characteristics, and T. T. E. 
attenuation level if it combines with a tropism converter part on the 
other hand ] was mutually complemented by the reason for the above in 
the bidirection converter part which has the electrode structure of 
lambda6 / 8 split molds, consequently was excellent with the reason is 
realizable. 

[0052] The converter according to claim 15 by this invention is 
characterized by carrying out weighting so that said lay length to which 
a tropism converter part and the propagation of the surface acoustic 
wave of each electrode finger and a bidirection converter part cross at 
right angles may carry out sequential change along the propagation of a 
surface acoustic wave on the other hand. 

[0053] For the reason for the above, a property without a ripple can be 
acquired by on the other hand performing weighting into a tropism 

converter part and a bidirection converter part. 

[0054] The converter according to claim 16 by this invention is 



characterized by the ******** from the maximum length of the direction 
where the propagation of the surface acoustic wave of the electrode 
finger of said bidirection converter part and said lay length which 
intersects perpendicularly with the propagation of the surface acoustic 
wave of the electrode finger of a tropism converter part on the other 
hand cross at right angles. 

[0055] the reason for the above — as the approach of weighting — 
APOTAIZU — by using law, generating of the ripple by the phase shift 
can be prevented and frequency characteristics without a ripple can be 

acquired. 

[0056] The transducer according to claim 17 by this invention is 
characterized by using said piezoelectric substrate as the Xtal 
substrate, a lithium tantalate substrate, or a way acid lithium 
substrate. 

[0057] When using as a piezoelectric substrate for the reason for the 
above combining other converters by using the Xtal substrate, a lithium 

tantalate substrate, or a way acid lithium substrate, while excelling in 
the temperature characteristic, the surface acoustic wave filter 
equipment of low loss is realizable. 

[0058] The surface acoustic wave filter equipment according to claim 18 
by this invention It has a piezoelectric substrate, the input-side 
converter formed on this piezoelectric substrate, and the output side 
converter which changes the surface acoustic wave excited by this input- 
side converter. The converter of the either said input-side converter or 
the output side converters is constituted from a tropism converter, 
while only one direction of the axis-of-circulation line of a surface 
acoustic wave excites a surface acoustic wave. The bidirection converter 
part which has the bidirection electrode structure which excites a 
surface acoustic wave for other converters in the both directions of the 
axis-of-circulation line of a surface acoustic wave. While only one 
direction of the propagation of a surface acoustic wave excites a 
surface acoustic wave and it has tropism electrode structure, it has a 
tropism converter part. It constitutes from a converter combined in one 
so that the axis-of-circulation line of these converter part might be 
mutually in agreement with these bidirection converter part in a tropism 
converter part on the other hand, lambda 7 It is lambda 8 while 
considering as the aforementioned one direction nature converter and the 
propagation wavelength of a basic surface acoustic wave excited in a 
tropism converter part on the other hand. It is lambda7 !=lambda8 when 
it considers as the propagation wavelength of the basic surface acoustic 
wave excited in said bidirection converter part. It is characterized by 



constituting so that it may become. 

[0059] The converter to which only one direction of the propagation of 
the bidirection converter part which has the bidirection electrode 
structure which excites a surface acoustic wave in the both directions 
of the axis-of-circulation line of a surface acoustic wave, and a 
surface acoustic wave excites a surface acoustic wave, which has tropism 
electrode structure on the other hand and which has a tropism converter 
part on the other hand. In the surface acoustic wave filter equipment 
equipped with a tropism converter on the other hand for the reason for 
the above On the other hand, since a tropism converter part side and the 
frequency of a surface acoustic wave excited by the tropism converter 
side on the other hand, and the center frequency of the surface acoustic 
wave excited by the bidirection converter side can be made in agreement 
Maintaining the conventional advantage, while making the wave of the 
passage property of surface acoustic wave filter equipment into the 
symmetry, also when reducing spurious one out of band effectively and 
designing surface acoustic wave filter equipment with steep frequency 
characteristics, it will become suitable. 

[0060] The surface acoustic wave filter equipment according to claim 19 
by this invention The aforementioned one direction nature converter and 
the aforementioned one direction nature converter part are lambda 7. 
When [ said ] it considers as a tropism converter and said propagation 
wavelength of a basic surface acoustic wave excited in a tropism 
converter part on the other hand on the other hand lambda 7 The positive 
electrode with which it is periodically formed in a pitch and the width 
of face of the propagation of a surface acoustic wave has the electrode 
finger of lambda7 / 12 mostly, It is lambda 7 similarly. It is 
periodically formed in a pitch and the width of face of the propagation 
of a surface acoustic wave has the electrode finger of lambda7 / 12 
mostly. Each electrode finger the electrode finger of said positive 
electrode, and the pitch of lambda7 / 2 With, the negative electrode 
located, respectively, It is arranged between the electrode finger of 
said positive electrode, and the electrode finger of the negative 
electrode, and the width of face of the propagation of a surface 
acoustic wave has the electrode finger of lambda7 / 12 mostly. Each 
electrode finger is equipped with the short circuit mold float electrode 
which biases in the propagation of a surface acoustic wave, or the 
direction where this is opposite lambda7 / 12, and is located in it from 
the mid-position between adjoining electrode fingers of a positive 
electrode and electrode fingers of the negative electrode. Said 
bidirection converter part is lambda 8. When it considers as the 



propagation wavelength of the basic surface acoustic wave excited in 
said bidirection converter part the pitch of lambdaS / 4 — with, the 
group of the electrode finger which is two pieces whose width of face of 
the propagation of a surface acoustic wave it arranges and is lambda 8 / 
8 — lambda 8 With the positive electrode periodically formed in the 
pitch the same — the pitch of lambdaS / 4 — with, the group of the 
electrode finger which is two pieces whose width of face of the 
propagation of a surface acoustic wave it is located and is lambda 8/8 
— lambda 8 It is periodically formed in a pitch, the group of an 
electrode finger and the pitch of lambda8 / 2 which said positive 
electrode adjoins [ the group of each electrode finger ] — with, it is 
characterized by having the negative electrode located, respectively. 
[0061] Also in this case, the surface acoustic wave filter equipment 
which has the property which un-arranging [ of the proper of lambda? / 
12 mold which each converter has about an insertion loss, frequency 
characteristics, and T. T. E. attenuation level if it combines with a 
tropism converter on the other hand ] was mutually complemented by the 
reason for the above in the bidirection converter which has the 
electrode structure of lambda8 / 8 split molds, consequently was 
excellent with the reason is realizable. 

[0062] The surface acoustic wave filter equipment according to claim 20 
by this invention is characterized by carrying out weighting so that 
said lay length to which a tropism converter part and the propagation of 
the surface acoustic wave of each electrode finger and a bidirection 

converter part cross at right angles may carry out sequential change 
along the propagation of a surface acoustic wave on the other hand. 
[0063] For the reason for the above, a property without a ripple can be 
acquired by on the other hand performing weighting into a tropism 
converter part and a bidirection converter part. 

[0064] The surface acoustic wave filter equipment according to claim 21 
by this invention is characterized by the ******** rather than the 
maximum length of the direction where the propagation of the surface 
acoustic wave of the electrode finger of said bidirection converter part 
and said lay length which intersects perpendicularly with the 
propagation of the surface acoustic wave of the electrode finger of a 
tropism converter part on the other hand cross at right angles. 
[0065] the reason for the above — as the approach of weighting — 
APOTAIZU — by using law, generating of the ripple by the phase shift 
can be prevented and frequency characteristics without a ripple can be 
acquired. 

[0066] The surface acoustic wave filter equipment according to claim 22 



by this invention is characterized by using said piezoelectric substrate 
as the Xtal substrate, a lithium tantalate substrate, or a way acid 
lithium substrate. 

[0067] While excelling in the temperature characteristic as a 
piezoelectric substrate for the reason for the above by using the Xtal 
substrate, a lithium tantalate substrate, or a way acid lithium 
substrate, the surface acoustic wave filter equipment of low loss is 
realizable. 
[0068] 

[Embodiment of the Invention] The gestalt of operation of the surface 
acoustic wave filter equipment by this invention is explained to a 
detail with reference to a drawing. Drawing 1 is the diagram-top view of 
the gestalt of operation of the 1st of the surface acoustic wave filter 
equipment by this invention. With the gestalt of this operation, the 
rectangular Xtal substrate 1 is used as a piezoelectric substrate. Since 
the bandwidth change to a temperature change is minute, the Xtal 
substrate can maintain change of the passage frequency band by the 
temperature change in the minute range. On the front face of this Xtal 
substrate 1, the input-side converter 2, a screening electrode 3, and 
the output side converter 4 are formed along with the axis-of- 
circulation line of a surface acoustic wave. 

[0069] On the other hand, the input-side converter 2 is used as a 
tropism converter, and it constitutes from this short circuit mold float 

electrode 7 that has arranged the tropism converter on the other hand 
between the electrode fingers of a positive electrode 5 and the negative 
electrode 6, and the these positive electrodes 5 and the negative 
electrode 6. With the gestalt of this operation, the width of face of 
the electrode finger in the propagation of the surface acoustic wave of 
these positive electrodes 5, the negative electrode 6, and the short 
circuit mold float electrode 7 is set as lambdal / 12. Here, it is 
lambda 1. It considers as the wavelength of the basic surface acoustic 
wave excited by the input-side converter 2. 

[0070] It is each electrode finger of a positive electrode 5 and the 
negative electrode 6, respectively lambda 1 It forms in a pitch and the 
pitch between the electrode fingers of the negative electrode 6 which 
adjoins the electrode finger of a positive electrode 5 is set as lambdal 
/ 2. Moreover, the electrode finger of the short circuit mold float 
electrode 7 is arranged as biased only in lambdal / 12 to the upstream 
of the propagation of a surface acoustic wave from the middle between 
the electrode finger of the positive electrode 5 which adjoins this, and 
the electrode finger of the negative electrode 6, and the one direction 



property based on the unsymmetrical structure of an electrode is raised. 
[0071] The logarithm of the positive electrode 5 of the input-side 
converter 2 and the negative electrode 6 is set as 40 pairs. This 
logarithm can be suitably set as optimum conditions according to the 
filter shape demanded. 

[0072] With the gestalt of this operation, the insertion loss of surface 
acoustic wave filter equipment is made small in the input-side converter 
2 by making the arrangement location of the short circuit mold float 
electrode 7 bias sharply from the mid-position between the electrode 
fingers of a positive electrode 5 and the electrode fingers of the 
negative electrode 6 which adjoin this, and reinforcing further the one 
direction propagation based on unsymmetrical structure. 
[0073] the output side converter 4 — a positive electrode 8 and the 
negative electrode 9 — the pitch of lambda2 / 4 — with, the group of 
two arranged electrode fingers — lambda 2 the congruence directional 
change machine of the split electrode structure periodically formed two 
or more sets in the pitch — constituting — the group of each electrode 
finger of a positive electrode 8 — the group of the electrode finger of 
the negative electrode 9, and the pitch of lambda2 / 2 — with, it sets 
up so that it may be located, respectively. Here, it is lambda 2. It 
considers as the wavelength of the basic surface acoustic wave excited 
by the output side converter 4. 

[0074] With the gestalt of this operation, the width of face of the 
electrode finger of these positive electrodes 8 and the negative 
electrode 9 is set as lambda2 / 8. Thus, by constituting, all spacing 
between the electrode fingers which adjoin mutually is set as lambda2 / 
8. The logarithm of the electrode of the output side converter 4 is set 
as 300 pairs. 

[0075] moreover — the output side converter 4 — APOTAIZU — weighting 
by law is performed and it is changing along the propagation of a 
surface acoustic wave, the decussation width of face, i. e. , the opening 
length, of the electrode finger of a positive electrode 8, and the 

electrode finger of the negative electrode 9. 

[0076] If the signal which should be filtered is inputted into terminals 
10 and 11 when using a bidirection converter as an output side converter 
3, while using a tropism converter on the other hand as an input-side 
converter 2, most surface acoustic waves excited by the input-side 
converter 2 will be spread in an one direction, i. e. , the output side 
converter 4 direction, it will be changed into an electrical signal by 
the output side converter 4 through a screening electrode 3, and the 
signal filtered from terminals 12 and 13 will be outputted. The 



frequency characteristics of the signal acquired from terminals 12 and 
13 turn into the property that on the other hand the property of a 
tropism converter and the property of a bidirection converter were 
multiplied. Therefore, by on the other hand combining a tropism 
converter and a bidirection converter in the surface acoustic wave 
filter equipment of a transversal mold, a property with a bidirection 
converter good about frequency characteristics is utilized, and the 
surface acoustic wave filter equipment with which the property with a 
characteristic tropism converter was employed efficiently on the other 
hand can be realized about an insertion loss and T. T. E. level. 
Consequently, the surface acoustic wave filter equipment which satisfies 
all the requirements for frequency characteristics, an insertion loss, 
and T. T. E level is realizable. 

[0077] Actuation of the gestalt of this operation is explained. It is 
[Equation 3] when propagation velocity of the surface acoustic wave 
excited with the gestalt of this operation by the propagation velocity 

and the output side converter 4 of a surface acoustic wave which are 
excited by the input-side converter 2 is set to vl and v2, respectively, 
lambdal =vllambda2 / v2 (1) 

It is the propagation wavelength lambda 1 so that ^^^^^^ may be 
materialized. And lambda 2 It sets up. It is [Equation 4] when center 
frequency of the surface acoustic wave excited by the input-side 
converter 2 is set to fl, as already explained. 
vl=fllambdal (2) 

^^^^^^ is materialized. It is [Equation 5] when similarly center 
frequency of the surface acoustic wave excited by the output side 
converter 4 is set to f2. 
v2=f21ambda2 (3) 
^^^^^^ is materialized. 

[0078] A formula (2) to the center frequency fl is [Equation 6]. 
fl=vl/lambdal (4) 

It becomes. Similarly, a formula (3) to the center frequency f2 is 

[Equation 7]. 
f2=v2/lambda2 (5) 

It becomes. It is [Equation 8] when a formula (1) is substituted for a 
formula (4). 
fl=v2/lambda2 (6) 

A next door and this are in agreement with center frequency f2. Thus, 
propagation wavelength lambda 1 of the surface acoustic wave excited by 
the input-side converter 2 so that the relation of a formula (1) may be 
materialized Propagation wavelength lambda 2 of the surface acoustic 



wave excited by the output side converter 4 By making it different Since 
the center frequency fl of the surface acoustic wave excited by the 
input-side converter 2 and the center frequency f2 of the surface 
acoustic wave excited by the output side converter can be made in 
agreement Maintaining the conventional advantage, while making the wave 
of the passage property of surface acoustic wave filter equipment into 
the symmetry, also when reducing spurious one out of band effectively 
and designing surface acoustic wave filter equipment with steep 
frequency characteristics, it will become suitable. 

[0079] Drawing 2 is the diagram-top view of the gestalt of operation of 
the 2nd of the surface acoustic wave filter equipment by this invention. 
With the gestalt of this operation, the input-side converter 22, a 
screening electrode 23, and the output side converter 24 are formed in 
order along with the axis-of-circulation line of a surface acoustic wave 
on the front face of the Xtal substrate 21. 

[0080] On the other hand, the input-side converter 22 is used as a 
tropism converter, and it is this one direction nature converter lambda 

1 When it considers as the propagation wavelength of the basic surface 
acoustic wave excited by the input-side converter 22 The width of face 
in surface acoustic wave propagation is electrode finger 25a of lambdal 
/ 8 lambda 1 A pitch With, the arranged positive electrode 25 as the 2nd 
electrode, the width of face in surface acoustic wave propagation — the 
electrode fingers 26a and 26b of lambda 1/8, and Slambdal / 8 — the 
pitch of Slambdal / 8 — with, the group of the arranged electrode 
finger — lambda 1 It constitutes from the negative electrode 26 as the 
1st electrode periodically formed in the pitch. Moreover, the pitch 
between electrode finger 26a of the negative electrode 26 which adjoins 
electrode finger 25a of a positive electrode 25 is set as Slambdal / 4. 
The output side converter 24 is made into the same structure as the 
output side converter 4 of drawing 1 equipped with a positive electrode 
28 and the negative electrode 29. 

[0081] Electrode finger 26a and the width of face in surface acoustic 
wave propagation by considering as the configuration with which the 
electrode finger 26b they are [ b ] S times is combined Although the 
excited surface acoustic wave will be reflected by the mismatching of 
the acoustic impedance of each electrode finger if a signal is inputted 
into terminals 30 and 31 when the input-side converter 26 is used as a 
tropism converter on the other hand Since the phase of the synthetic 
vector becomes the opposite of the phase of an electric reflected wave, 
a synthetic reflected wave can be made into zero, and a reflected wave 
can be lost, without carrying out the technical system of the insertion 



loss of surface acoustic wave filter equipment. 
[0082] Actuation of the gestalt of this operation is explained. 
Propagation wavelength lambda 1 of the surface acoustic wave excited by 
the input-side converter 22 also in the gestalt of this operation so 
that the relation of a formula (1) may be materialized Propagation 
wavelength lambda 2 of the surface acoustic wave excited by the output 
side converter 24 By making it different Since the center frequency fl 
of the surface acoustic wave excited by the input-side converter 22 and 
the center frequency f2 of the surface acoustic wave excited by the 
output side converter can be made in agreement Maintaining the 
conventional advantage, while making the wave of the passage property of 
surface acoustic wave filter equipment into the symmetry, also when 
reducing spurious one out of band effectively and designing surface 
acoustic wave filter equipment with steep frequency characteristics, it 
will become suitable. 

[0083] Drawing 3 is the diagram-top view of the gestalt of operation of 
the 3rd of the surface acoustic wave filter equipment by this invention. 
With the gestalt of this operation, the input-side converter 42 is 
arranged in the center section of the Xtal substrate 41, and the 1st 
output side converter 43 and the 2nd output side converter 44 are 
arranged on the both sides, respectively. The bidirection converter of 
the same structure as the congruence directional change machine shown in 
drawing 1 equipped with a positive electrode 45 and the negative 
electrode 46 and 2 as an input-side converter 42 is used. In addition, 
it is the propagation wavelength of the surface acoustic wave excited 
with the gestalt of this operation by the 1st output side converter 43 
and the 2nd output side converter 44 lambda 3 It is the propagation 
wavelength of the surface acoustic wave excited by the input-side 
converter 42 while carrying out lambda 4 It carries out. 
[0084] Moreover, a tropism converter is used while it seems that it is 
shown in drawing 1 which equips a positive electrode 47 and negative 
electrode 48 list with a positive electrode 49 and the negative 
electrode 50 as output side converters 43 and 44. Only lambda3 / 12 make 
left-hand side bias the float electrode of the 1st output side converter 
43 to the propagation, i. e. , drawing, of a surface acoustic wave of 
surface acoustic wave filter equipment, and only lambda3 / 12 make 
right-hand side bias the float electrode of the 2nd output side 
converter 44 to drawing. 

[0085] The logarithm of the output side converters 43 and 44 is made 
into 300 pairs, 40 pairs, and 40 pairs at input-side converter 42 list, 
respectively. 



[0086] The surface acoustic wave excited by the input-side converter 42 
is mutually spread in the equal amount of energy to the 1st output side 
converter 43 and the 2nd output side converter 44, and is changed into 
an electrical signal by the 1st output side converter 43 and the 2nd 
output side converter 44. By such configuration, all the surface 
acoustic waves excited by the bidirection converter 42 of an input side 
can be used effectively, and, as a result, an insertion loss can be 
reduced further. 

[0087] Actuation of the gestalt of this operation is explained. When 
propagation velocity of the surface acoustic wave excited by the 1st 
output side converter 43 and the 2nd output side converter 44 is set to 
v3 also in the gestalt of this operation and propagation velocity of the 
surface acoustic wave excited by the input-side converter 42 is set to 
v4, it is [Equation 9] like the gestalt of the above 1st and the 2nd 
implementation, 
lambdas =v31ambda4 / v4 (6) 

Propagation wavelength lambda 4 of the surface acoustic wave excited by 
the input-side converter 42 so that ^^^^^^ may be materialized 
Propagation wavelength lambda 3 of the surface acoustic wave excited by 
the 1st output side converter 43 and the 2nd output side converter 44 By 
making it different Since the center frequency of the surface acoustic 
wave excited by the center frequency of a surface acoustic wave, the 1st 
output side converter 43, and the 2nd output side converter 44 which are 
excited by the input-side converter 42 can be made in agreement 
Maintaining the conventional advantage, while making the wave of the 
passage property of surface acoustic wave filter equipment into the 
symmetry, also when reducing spurious one out of band effectively and 
designing surface acoustic wave filter equipment with steep frequency 
characteristics, it will become suitable. 

[0088] Drawing 4 is the diagram-top view of the gestalt of operation of 
the 4th of the surface acoustic wave filter equipment by this invention. 
With the gestalt of this operation, the input-side converter 52 is 
arranged in the center section of the Xtal substrate 51, and the 1st 
output side converter 53 and the 2nd output side converter 54 are 
arranged on the both sides, respectively. The bidirection converter of 
the same structure as the congruence directional change machine shown in 
drawing 1 equipped with a positive electrode 55 and the negative 
electrode 56 and 2 as an input-side converter 52 is used. In addition, 
it is the propagation wavelength of the surface acoustic wave excited 
also with the gestalt of this operation by the 1st output side converter 
53 and the 2nd output side converter 54 lambda 3 It is the propagation 



wavelength of the surface acoustic wave excited by the input-side 
converter 52 while carrying out lambda 4 It carries out. 
[0089] Moreover, a tropism converter is used while it seems that it is 
shown in drawing 2 which equips a positive electrode 57 and negative 
electrode 58 list with a positive electrode 59 and the negative 
electrode 60 as output side converters 53 and 54. The positive electrode 
57 of the 1st output side converter 53 is received, the propagation, 
i. e. , drawing, of a surface acoustic wave of surface acoustic wave 
filter equipment. On left-hand side With, it arranges and constitutes, 
the width of face in the propagation of a surface acoustic wave — the 
group of the electrode finger of lambda 3/8, and 31ambda3 / 8 — the 
pitch of 31ambda3 / 8 — width of face [ in / to the propagation, i. e. , 
drawing, of a surface acoustic wave of surface acoustic wave filter 
equipment / for the positive electrode 59 of the 2nd output side 
converter 54 / to right-hand side / the propagation of a surface 
acoustic wave ] — the group of the electrode finger of lambda 3/8, 
and 31ambda3 / 8 — the pitch of 31ambda3 / 8 — with, it arranges and 
constitutes. 

[0090] Also in this case, the logarithm of the output side converters 53 
and 54 is made into 300 pairs, 40 pairs, and 40 pairs like the gestalt 
of implementation of the above 3rd at input-side converter 52 list, 
respectively. 

[0091] Also in this case, like the gestalt of implementation of the 
above 3rd, all the surface acoustic waves excited by the bidirection 
converter 52 of an input side can be used effectively, and, as a result, 
an insertion loss can be reduced further. 

[0092] Actuation of the gestalt of this operation is explained, 
propagation wavelength lambda 4 of the surface acoustic wave excited by 
the input-side converter 52 also in the gestalt of this operation so 
that the relation of a formula (6) may be materialized Propagation 
wavelength lambda 3 of the surface acoustic wave excited by the 1st 
output side converter 53 and the 2nd output side converter 54 By making 
it different Since the center frequency of the surface acoustic wave 
excited by the center frequency of a surface acoustic wave, the 1st 
output side converter 53, and the 2nd output side converter 54 which are 
excited by the input-side converter 52 can be made in agreement 
Maintaining the conventional advantage, while making the wave of the 
passage property of surface acoustic wave filter equipment into the 
symmetry, also when reducing spurious one out of band effectively and 
designing surface acoustic wave filter equipment with steep frequency 
characteristics, it will become suitable. 



[0093] Drawing 5 is the diagram-top view of the gestalt of operation of 
the surface acoustic wave converter by this invention. On the other hand, 
this surface acoustic wave converter equips with the tropism converter 
part 63 1st [ of an INTADIJITARU mold ], and 2nd bidirection converter 
partial 62a and 62b list which were formed on the Xtal substrate 61 so 
that the Xtal substrate 61 and the axis-of-circulation line of a surface 
acoustic wave might be mutually in agreement. These 1st and 2nd 
bidirection converter parts 62a and 62b are fundamentally [ as the 
electrode structure of the bidirection converter shown in drawing 1 and 
2 ] the same, and on the other hand, while the tropism converter part 63 
is shown in drawing 1 , it is fundamentally [ as the electrode structure 
of a tropism converter ] the same. In addition, it is the propagation 
wavelength of the surface acoustic wave excited in the tropism converter 
part 63 on the other hand in the gestalt of this operation lambda 5 It 
is the propagation wavelength of the surface acoustic wave excited in 
the 1st and 2nd bidirection converter parts 62a and 62b while carrying 
out lambda 6 It carries out. 

[0094] 1st bidirection converter partial 62a is the group of two 
electrode fingers which set the pitch to lambda6 / 4 and have arranged 
it lambda 6 Positive electrode 64a periodically formed two or more sets 
in the pitch, the same — the pitch of lambda6 / 4 — with, the group of 
two arranged electrode fingers — lambda 6 a pitch — periodic — 
forming — the group of each electrode finger — the group of the 
electrode finger of a positive electrode, and the pitch of Iambda6 / 2 - 

— with, it has negative electrode 65a located, respectively. Width of 
face in the propagation of the surface acoustic wave of each electrode 
finger is set to lambda6 / 8. Weighting of the decussation width of face 
of the electrode finger of electrode finger 64a and the electrode finger 
of negative electrode 65a which counters this electrode finger is 
carried out along the propagation of a surface acoustic wave. 

[0095] 2nd bidirection electrode section 62b — the pitch of lambda6 / 4 

— with, the group of two arranged electrode fingers — lambda 6 With 
positive electrode 64b periodically formed two or more sets in the pitch 
the same — the pitch of lambda6 / 4 — with, the group of two arranged 
electrode fingers — lambda 6 a pitch — periodic — two or more sets — 
forming — the group of each electrode finger — the group of the 
electrode finger of positive electrode 64b, and the pitch of lambda6 / 2 

— with, it has negative electrode 65b located, respectively. Width of 
face in the propagation of the surface acoustic wave of each electrode 
finger is set to lambda6 / 8, and weighting of the decussation width of 
face of the electrode finger of positive electrode 64b and the electrode 



finger of negative electrode 65b which counters this electrode finger is 
carried out along the propagation of a surface acoustic wave. 
[0096] On the other hand, the tropism converter part 63 consists of 
short circuit mold float electrodes 66 arranged between the electrode 
fingers of positive electrode 64c and negative electrode 65c, and these 
positive electrode 64c and negative electrode 65c. This one direction 
nature converter part 63 is arranged between 1st bidirection converter 
partial 62a and 2nd bidirection converter partial 62b so that the part 
of the maximum decussation width of face of the electrode finger of 1st 
bidirection converter partial 62a and the electrode finger of 2nd 
bidirection converter partial 62b may be adjoined. Furthermore, on the 
other hand, the opening length of the tropism converter part 63 is made 
larger than the maximum-mandibular-movements length of 1st bidirection 
converter partial 62a and 2nd bidirection converter partial 62b. 
[0097] Actuation of the gestalt of this operation is explained. When 
propagation velocity of the surface acoustic wave excited in the tropism 
converter part 63 on the other hand is set to v5 also in the gestalt of 
this operation and propagation velocity of the surface acoustic wave 
excited in the 1st and 2nd bidirection converter parts 62a and 62b is 
set to v6, it is [Equation 10] like the gestalt of implementation of the 
above l-4ths. 

Iambda5 =v51ambda6 / v6 (7) 

Propagation wavelength lambda 5 of the surface acoustic wave excited in 

the tropism converter part 63 on the other hand so that ^^^^^^ ^ay be 
materialized Propagation wavelength lambda 6 of the surface acoustic 
wave excited in the 1st and 2nd bidirection converter parts 62a and 62b 
By making it different Since the center frequency of the surface 
acoustic wave excited in the center frequency [ of a surface acoustic 
wave ], 1st, and 2nd bidirection converter parts 62a and 62b excited in 
the tropism converter part 63 on the other hand can be made in agreement 
Maintaining the conventional advantage, while making the wave of the 
passage property of surface acoustic wave filter equipment into the 
symmetry, also when reducing spurious one out of band effectively and 
designing surface acoustic wave filter equipment with steep frequency 
characteristics, it will become suitable. 

[0098] Drawing 6 is the diagram-top view of the gestalt of operation of 
the 5th of the surface acoustic wave filter equipment by this invention. 
With the gestalt of this operation, it considers as the converter which 
shows one side of the converters of surface acoustic wave filter 
equipment to drawing 5 . With the gestalt of this operation, the 
bidirection converter of drawing 1 which forms a tropism converter on 



the other hand, and is shown in drawing 5 as an input-side converter 73 
is used as an output side converter 72 on a substrate 71. In addition, 
at the gestalt of this operation, it is the propagation wavelength of 
the surface acoustic wave of the input-side converter 72 and the output 
side converter 73 excited in a tropism converter part on the other hand 
lambda 7 It is the propagation wavelength of the surface acoustic wave 
excited in the bidirection converter part of the output side converter 
73 while carrying out lambda 8 It carries out. In addition, the input- 
side converter 73 is equipped with a positive electrode 74 and the 
negative electrode 75, and the output side converter 72 is equipped with 
a positive electrode 76 and the negative electrode 77. 
[0099] The converter shown in drawing 5 can be used as an input-side 
converter and an output side converter according to the bias direction 
of the electrode finger of a short circuit mold float electrode. That is, 
when the propagation of a surface acoustic wave is made to bias the 
electrode finger of a short circuit mold float electrode lambda7 / 12, 
it is used as an output side converter. When using as an input-side 
converter to it, it is made to bias in the direction opposite to the 
propagation of a surface acoustic wave lambda7 / 12. 
[0100] Actuation of the gestalt of this operation is explained, the 
relation of a formula (7) is materialized also in the gestalt of this 
operation — as — propagation wavelength lambda 7 of the surface 
acoustic wave of the output side conversion 72 and the input-side 
converter 73 excited in a tropism converter part on the other hand 
Propagation wavelength lambda 8 of the surface acoustic wave excited in 
the bidirection converter part of the input-side converter 73 By making 
it different Since the center frequency of the surface acoustic wave of 
the output side conversion 72 and the input-side converter 73 excited in 
a tropism converter part on the other hand and the center frequency of 
the surface acoustic wave excited in the bidirection converter part of 
the output side converter 73 can be made in agreement Maintaining the 
conventional advantage, while making the wave of the passage property of 
surface acoustic wave filter equipment into the symmetry, also when 
reducing spurious one out of band effectively and designing surface 
acoustic wave filter equipment with steep frequency characteristics, it 
will become suitable. 

[0101] This invention is not limited to the gestalt of the above- 
mentioned implementation, and many modification and deformation are 
possible for it. For example, although the Xtal substrate was used as a 
piezoelectric substrate with the gestalt of operation of the above- 
mentioned surface acoustic wave filter equipment l-5ths, and the gestalt 



of operation of a converter, the lithium tantalate substrate which has 
an electrical machinery machine coupling coefficient and a reflection 
property almost equivalent to the Xtal substrate other than the Xtal 
substrate, and a way acid lithium substrate can also be used. 
[0102] Moreover, in the gestalt of the l-4th operations, although the 
bidirection converter was used as an output side converter on the other 
hand, using a tropism converter as an input-side converter, on the other 
hand, a tropism converter can also be used as an output side converter, 
using a bidirection converter as an input-side converter. 
[0103] Moreover, in the gestalt of the above 2nd and the 4th 
implementation, although the positive electrode was used as the 2nd 
electrode, using the negative electrode as the 1st electrode, the 
negative electrode can also be used as the 2nd electrode, using a 
positive electrode as the 1st electrode. In the gestalt of the 1st, 3, 
and operation of five, while using a positive electrode as the negative 
electrode, the negative electrode can also be used as a positive 
electrode. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the diagram-top view of the gestalt of operation of 
the 1st of the surface acoustic wave filter equipment by this invention. 
[Drawing 2] It is the diagram-top view of the gestalt of operation of 
the 2nd of the surface acoustic wave filter equipment by this invention. 
[Drawing 3] It is the diagram-top view of the gestalt of operation of 
the 3rd of the surface acoustic wave filter equipment by this invention. 
[Drawing 4] It is the diagram-top view of the gestalt of operation of 
the 4th of the surface acoustic wave filter equipment by this invention. 



[Drawing 5] It is the diagram-top view of the gestalt of operation of 
the surface acoustic wave converter by this invention. 
[Drawing 6] It is the diagram-top view of the gestalt of operation of 
the 5th of the surface acoustic wave filter equipment by this invention. 
[Description of Notations] 

1, 21, 41, 51, 61, and 71 Xtal substrate 2, 22, 42 and 52, and 73 input- 
side converter — 3 and 23 Screening electrode 4, 24, 43, 44, 53, 54, 
and 72 output side converter 5, 8, 25, 28, 45, 47, 49, 55, 57, 59, 64a, 
64b, 64c, 74, 76 Positive electrode 6, 9, 26, 29, 46, 48, 50, 56, 58, 60, 
65a, 65b, 65c, 75, and 77 negative electrode 7 66 Short circuit mold 
float electrode 10, 11, 12, 13, 30, 31, 32, 33 Terminal 25a, 26a, 26b 
Electrode finger 62a, 62b Bidirection converter part 63 On the other 
hand, it is a tropism converter part. 
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